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GENERAL EDITOR’S PREFACE 



The New Cambridge History of India covers die period from die beginning of die 
sixteendi century. In some respects it marks a radical change in die style of 
Cambridge Histories, but in others the editors feel drat diey are working firmly 
within an established academic tradition. 

During the summer of 1 896, F. W Maidand and Lord Acton between them 
evolved the idea for a comprehensive modern history. By die end of the year 
the Syndics of the University Press had committed themselves to the Cambridge 
Modern History , and Lord Acton had been put in charge of it. It was hoped that 
publication would begin in 1899 and be completed by 1904, but the first 
volume in fact came out in 1902 and the last in 1910, with additional volumes 
of tables and maps in 1911 and 1912. 

The History was a great success, and it was followed by a whole series of dis- 
tinctive Cambridge Histories covering English Literature, die Ancient World, 
India, British Foreign Policy, Economic History, Medieval History, the British 
Empire, Africa, China and Latin America; and even now other new series are 
being prepared. Indeed, the various Histories have given the Press notable 
strength in the publication of general reference books in the arts and social sci- 
ences. 

What has made die Cambridge Histories so distinctive is that they have 
never been simply dictionaries or encyclopaedias. The Histories have, in H. A. 
L. Fisher’s words, always been ‘written by an army of specialists concentrating 
the latest results of special study’. Yet as Acton agreed with the Syndics in 1 896, 
they have not been mere compilations of existing material but original works. 
Undoubtedly many of the Histories are uneven in quality, some have become 
out of date very rapidly, but their virtue has been that they have consistently 
done more than simply record an existing state of knowledge: they have 
tended to focus interest on research and they have provided a massive stimu- 
lus to furdier work. This has made their publication doubly worthwhile and 
has distinguished them intellectually from other sorts of reference book. The 
editors of The New Cambridge History of India have acknowledged this in their 
work. 

The original Cambridge History of India was published between 1922 and 1937. 
It was planned in six volumes, but of these, volume 2 dealing with the period 
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between the first century ad and the Muslim invasion of India never appeared. 
Some of the material is still of value, but in many respects it is now out of date. 
The past fifty years have seen a great deal of new research on India, and a strik- 
ing feature of recent work has been to cast doubt on the validity of the quite 
arbitrary chronological and categorical way in which Indian history has been 
conventionally divided. 

The editors decided that it would not be academically desirable to prepare a 
new History of India using the traditional format. The selective nature of 
research on Indian history over the past half-century would doom such a 
project from the start and the whole of Indian history could not be covered in 
an even or comprehensive manner. They concluded that the best scheme 
would be to have a History divided into four overlapping chronological 
volumes, each containing short books on individual themes or subjects. 
Although in extent die work will therefore be equivalent to a dozen massive 
tomes of die traditional sort, in form The New Cambridge History of India will 
appear as a shelf full of separate but complementary parts. Accordingly, the 
main divisions are between i. The Mughals and Their Contemporaries , n. Indian 
States and the Transition to Colonialism , in. The Indian Empire and the Beginnings of 
Modern Society, and iv. The Evolution of Contenforary South Asia. 

Just as the books within these volumes are complementary so too do diey 
intersect with each other, both thematically and chronologically. As die books 
appear they are intended to give a view of the subject as it now stands and to 
act as a stimulus to furdier research. We do not expect the New Cambridge 
History of India to be the last word on the subject but an essential voice in the 
continuing discussion about it. 
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PREFACE 



Since the first Cambridge History of India appeared several decades ago, and more 
especially over the last ten to fifteen years, there has been a rapid growth of 
scholarly interest in die history of science, technology and medicine in modern 
Soudi Asia. This interest has arisen from diverse sources and agendas - from 
a lateral extension of the history of science from Europe into colonial waters; 
from an attempt to reassess the impact of the West on India (or conversely to 
demonstrate the survival and adaptation of pre-colonial ideas and practices) 
and to explore the nature and consequences of India’s modernity; from a new 
willingness to contest the supposedly objective (or triumphalist) claims previ- 
ously made in the name of science, technology and medicine; from a desire to 
probe the origins (and disturbing consequences) of an alliance between 
science, technology and the state in contemporary Soudi Asia; or simply from 
a growing recognition of die extraordinary range and richness of die sources 
available to students of South Asia. As with any relatively new field of enquiry, 
certain issues have commanded extended, in-depth discussion, while others, 
seemingly of no less significance, have been largely ignored. In general, medi- 
cine and public health have been extensively and critically reappraised, whereas 
many aspects of science, and more especially technology, remain remarkably 
unexplored except in ageing works of the high colonial era. In general, we 
know more about state policies than we do about public responses, a great deal 
about the official face of science, technology and medicine, but relatively litde 
about how it impacted on individual lives and specific social strata. 

This book attempts to provide a broad interpretative overview of the 
scientific, technological and medical developments of the period from the 
mid-eighteenth to the mid-twentieth centuries, but it makes no claim to be 
comprehensive. It offers a thematic approach and a broad periodisation, cen- 
tring on the watershed years of the 1890s and 1900s. In common with much 
of the recent historiography from which it draws, it seeks to examine die social 
and ideological context rather than the purely technical nature and significance 
of the developments concerned, to see science as a cultural construction, with 
political agendas and institutional structures of its own, and not merely as an 
objective phenomenon or a subject for individual biography. It aims to make 
central to the discussion the complex interrelationship between India and the 
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West, rather than speaking (as if unproblematicaUy) of technology ‘transfers’ 
or the ‘spread’ of Western scientific ideas and medical practices. It seeks to 
identify the diverse elements of science, technology and medicine, drawn from 
different traditions, that informed ideas of India’s past and modernity. 

In researching this book over several years I have been greatly assisted by 
invaluable advice (and offprints) from, among many others, Michael Adas, 
Robert Anderson, Neeladri Bhattacharya, Partha Chatterjee, Indira 
Chowdhury, Andrew Grout, Richard Grove, Ramachandra Guha, Sumit 
Guha, David Hardiman, Mark Harrison, Douglas Haynes, Shruti Kapila, 
Sudipta Kaviraj, Ian Kerr, Deepak Kumar, Claudia Liebeskind, Jim Masselos, 
John Pickstone, Mridula Ramanna, Peter Robb, Satpal Sangwan, Sumit Sarkar, 
Sanjay Sharma, Elizabeth Whitcombe and Michael Worboys. In many cases, 
their work has been the inspiration for what I have attempted to put together 
here and I hope I have done justice to the originality of their research and the- 
orising. I am also greatly indebted to the Wellcome Trust and the Leverhulme 
Trust for funds to support sabbatical research and to visit India in 1997, and 
to archives and libraries in Britain and India, especially the now defunct India 
Office Library, the libraries of the School of Oriental and African Studies and 
the University of London, the National Archives of India and the Nehru 
Memorial Museum and Library in Delhi, die Tamil Nadu Archives in Madras, 
the National Library in Calcutta, and the Rockefeller Archive Center, 
Tarrytown, New York. My sincere thanks, too, to Chris Bayly and Gordon 
Johnson for agreeing to include science, technology and medicine in the New 
Cambridge History of India and to Marigold Acland at Cambridge University 
Press for her encouragement and patience. Finally, thanks once again to Juliet 
Miller - for help with nature and the Nobel prizes, and for the pleasures and 
diversions of our life together. 
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CHAPTER i 



INTRODUCTION: SCIENCE, COLONIALISM 
AND MODERNITY 



The questions that can be asked about science in modem India are essentially 
those pertaining to the history and sociology of science elsewhere. What is die 
social character of scientific knowledge? Who produces science and why? 
How does science exercise authority within a society and across cultural 
divides? As historians and sociologists have begun to investigate science, less 
in terms of its self-declared aims and putatively objective interrogation of 
nature and more in terms of its internal ordering, social construction and cul- 
tural authority, it has become clear that science is ‘a highly social activity’, one 
that cannot be ‘sealed off from the values of the society in which it is prac- 
tised ’. 1 It is increasingly recognised, too, if not yet universally accepted, that 
science, far from being monolithic, manifests itself across time and cultures in 
myriad forms, reflecting as much as informing a given society’s cultural, eco- 
nomic and political modalities. Science thus ‘reveals itself as much more con- 
tingent and culturally specific’ than it was once assumed to be . 2 Individuals and 
groups produce scientific knowledge not in isolation but ‘against the back- 
ground of their culture’s inherited knowledge [and] their collectively situated 
purposes’ as well as through ‘die information they receive from natural 
reality ’. 3 

The social character and cultural plurality of science has a particular bearing 
on die history of science, technology and medicine in India, which had a well- 
established scientific and technological tradition of its own long before being 
subjected to an extended period of European colonial rule. Although the 
history of science, technology and medicine continues to be presented in 
general histories as a record of Western discovery and dissemination, it has 
become more widely acknowledged than a generation or two ago that not all 
such histories can be conflated into a single story of European achievement or 
saga of European enterprise overseas. Particular attention has been directed to 
understanding the place of science in the colonial world of the eighteenth, 
nineteenth and early twentieth centuries, in situations in which the history of 

1 Nancy Leys Stepan, ‘The Hour of Eugenics’: Race, Gender, and Nation in Eatin America (Ithaca, 1991), 
p. 9; Michael Mulkay, ‘Sociology of Science in the West’, Current Sociology, 23 (1980), pp. 1—184. 

2 Stepan, ‘ Eugenics’ , p. 10. 

3 Steven Shapin, ‘History of Science and Its Sociological Reconstructions’, History of Science , 20 
(1982), p. 196. 



I 
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science often appears inseparable from the history of imperialism itself . 4 Yet, 
at the same time, in order to understand the social authority and cultural 
context of science, it is necessary to look beyond the imperial system, beyond 
its ideologies and instrumentalities, and to look at the ‘recipient’ society and 
the manner in which Western science was received and situated in relation to 
indigenous epistemologies and practices. A history of science in India must 
also be a history of India, not merely a history of the projection of Western 
science onto India. One of the principal rationales for a work such as this, 
which seeks to give an interpretative overview of science, technology and med- 
icine in India from the late eighteenth to the mid-twentieth centuries, must be 
that there is a new recognition of the centrality of science to an effective under- 
standing of die history of India during the period marked by the rise, ascen- 
dancy and retreat of British colonialism in South Asia. 

It will be argued here, by way of introduction, that there were diree main 
elements that broadly typified science, technology and medicine in India over 
this 200-year period. Firsdy, there were the traditions of India’s own science, 
technology and medicine, themselves subject to wide internal variations and 
different historical infiuences and cultural practices, and the legacies these pro- 
vided for the subsequent era of British rule. Secondly, there was the nature of 
Western (or ‘colonial’) science, technology and medicine as practised in India, 
their social and intellectual impact, their organisational forms and dual rela- 
tionship to the colonial regime in India and to metropolitan science in Europe. 
And thirdly, there was the authority of science, technology and medicine as 
central attributes of India’s modernity, drawing upon indigenous as well as 
Western sources and finding contested expression in both imperial ideology 
and nationalist agendas. We will briefly consider each of these in turn. 

India’s scientific traditions 

It would be erroneous to think of India as having a single scientific tradition. 
Over the millennia, India became heir to a wide variety of different oral and 
textual traditions, drawing upon exogenous contacts as well as indigenous 
roots. This plurality makes it difficult not only to characterise Indian science as 
a whole but also to determine die precise nature of its interaction with the 
forms of science and technology emanating from the West by the late eigh- 
teenth and early nineteenth centuries. Even within what is often thought of 
as the ‘Hindu’ tradition, there were several strands of scientific ideas and 



4 Paolo Palladino and Michael Worboys, ‘Science and Imperialism’, Isis, 84 (1993), p. 102. 
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practices, including a tradition of empirical, observational science (particularly 
developed in astronomy and medicine) that functioned alongside, and often in 
tandem with, various cosmological and astrological beliefs. Whereas astron- 
omy in Vedic India was often closely connected with religious practice 
(because an accurate knowledge of equinoxes and solstices was needed for the 
proper timing of sacrifices and other rites), in the post- Vedic and early medie- 
val period the study of astronomy, trigonometry and algebra saw a partial 
move away from die earlier stimulus of religion and ritual. Thus, one of the 
most important texts of the later period, the Surya Siddhanta, composed around 
ad 400, devoted a series of chapters to the motion and position of the planets, 
the nature and timing of eclipses, the rising and setting of the sun and moon, 
and astronomical instruments such as the armillary sphere; but it also dealt 
with cosmogony and ‘certain malignant aspects of the sun and moon’. 5 

Although the richness and diversity of India’s ancient scientific traditions 
has long been recognised, over the past two centuries it has been the conven- 
tion to see this as a history of precocious early achievement followed by sub- 
sequent decline and degeneration. The European Orientalist scholarship of 
the late eighteenth and early nineteenth centuries represented India as having 
had an ancient civilisation equalling, in some respects excelling or anticipating, 
those of classical Greece and Rome. ‘The Asiaticks had climbed the heights of 
science before the Greeks had learned their alphabet’, one enthusiast 
declared. 6 In astronomy, mathematics and medicine in particular, Hindu 
science was considered to have been remarkably advanced well before the 
dawn of the Christian era and to have been the source of discoveries and tech- 
niques that were only later taken up and incorporated into Western civilisation, 
such as ‘Arabic’ numerals and the use of zero. 7 However, according to this 
Orientalist interpretation, Indian civilisation was unable to sustain its early 
achievements and lapsed into decline. There followed an uncritical reliance 
upon earlier texts: tradition replaced observation as surely as religion sup- 
planted science. This was in part attributed to an increasing rigidity in Hindu 
society of caste practices and religious belief, but also to the rise of Muslim 
power in South Asia after ad i ioo. Although introducing some scientific and 
technical skills of its own, Islam was largely seen to have been destructive of 
the remnants of the old Indian civilisation. The breakup of the Mughal 
Empire after 1707, the division of India into warring factions and regional 

5 For a useful introduction, see Zaheer Baber, The Science of Empire: Scientific Knowledge , Civilisation, 
and Colonial Rule in India (New York, 1996), ch. 2. 

6 David Kopf, British Orientalism and the Bengal Renaissance: The Dynamics of Indian Modernisation, 
1773—183; (Berkeley, CA, 1969), p. 102. 

7 Mountstuart Elphinstone, History of India (9th edition, London, 1905), pp. 138—60. 
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states, and the resulting age of ‘anarchy’ were adduced as further evidence for 
the stagnation and decay of Indian science, technology and medicine. The 
history of Indian science thus served as a mere prologue to the eventual 
unfolding of Western science in South Asia as science was rescued from cen- 
turies of decline and obscurity by the advent of British rule and the introduc- 
tion of the more developed scientific and technical knowledge of the West. 
This Orientalist triptych — contrasting die achievements of ancient Hindu civ- 
ilisation with the destruction and stagnation of the Muslim Middle Ages and 
the enlightened rule and scientific progress of die colonial modern age — has 
had a remarkably tenacious hold over thinking about the science of die sub- 
continent. It was a schema deployed not only by British scholars, officials and 
polemicists but also by many Indians, for whom it formed the basis for their 
own understanding of the past and the place of science in Indian tradition and 
modernity. It is still not uncommon for Indian writers to remark, with evident 
regret, that the ‘creative spirit’ of Indian science sunk to its ‘lowest ebb’ 
between the twelfth and the mid-nineteenth centuries . 8 

Of late, though, some historians of science have sought to break the 
Orientalist mould. One of the ways in which they have done so has been by 
looking afresh at die science, technology and medicine of medieval and early 
modern India, thus revealing the neglected importance of die Muslim contri- 
bution to India’s scientific traditions or illuminating the emergence, through 
science, of a dynamic and syncretic Indo-Muslim culture. Medicine has been 
particularly prominent in this historiographical trend. The mutual enrichment 
brought about by a ‘creative synthesis’ between Hindu Ayurveda and Unani- 
tibb, with its Graeco-Arabic origins, and the apparent absence of rivalry or 
enmity between its practitioners, the voids and hakims, have served to exemplify 
the continuing vitality and fruitful intermingling of scientific traditions in India 
well into the eighteenth century, though one might equally argue that Unani 
physiology and pharmacology were interacting as much with the Indian envi- 
ronment and the region’s rich materia medica as with the Ayurvedic system as 
such . 9 There has also been a new effort to demonstrate that India, far from 
existing in cultural and technological isolation and being averse to all innova- 
tion, had over the centuries borrowed extensively from, and contributed gen- 
erously to, the scientific and technical knowledge of neighbouring regions, 
from the Middle East and Central Asia to China and Southeast Asia, and in 

8 B. V. Subbarayappa, ‘Western Science in India up to the End of the Nineteenth Century’, in D. 
M. Bose, S. N. Sen and B. V. Subbarayappa (eds .),^4 Concise History of Science in India (New Delhi, 1971), 
p. 484. 

9 R. L. Verma, ‘The Growth of Greco-Arabian Medicine in Medieval India’, IJHS, 5 (1970), pp. 
347—63; Baber, Science, pp. 78—9. 
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fields as diverse as agriculture, architecture, astronomy, chemistry, medicine, 
metallurgy, textile production, shipbuilding and armaments. 10 This celebration 
of cultural eclecticism and trans-regional exchange aligns the history of Indian 
science more closely with the models of creativity, diffusion and interaction 
advanced for China, the Muslim Middle East and other non-European culture 
areas in recent decades, particularly through Joseph Needham’s magisterial 
account of Science and Civilisation in China and through other revisionist histo- 
ries, such as Lynn White’s, that have authoritatively established Europe’s long- 
standing debt to Asian technology. 11 

It follows from this revisionist argument that Europe did not impact upon 
a stagnant and unchanging India. From the late fifteenth century onwards, 
scientific, medical and technological exchanges continued through the agency 
and impetus of trade and warfare and through the migration of scholars, mer- 
chants, physicians and craftsmen. Contacts flourished in two main directions 
- with the wider world of Islam (linking India with Iran, Central Asia and the 
Middle East) but also, increasingly, with the expanding commercial and tech- 
nological power of Europe. Astronomy, medicine, textiles and arms-making 
benefited from die fashioning of an Indo-Muslim polity and culture under the 
Mughals, but India also profited in such areas as shipbuilding and horticulture 
from contacts after 1498 with the Portuguese and later with the Dutch, French 
and English. 12 If there remained a gulf between the craft technology of the 
uneducated artisan and the science of die literati, if there were few individu- 
als before 1 750 to whom one could convincingly apply the term ‘scientist’, then 
India was in these respects littie different from early modern societies in 
Europe, China or elsewhere. The intellectual activity of religious and cultural 
elites and the skills of artisans joindy fashioned for India a distinctive place in 
the annals of science and technology, even if they existed largely in isolation 
from one another - except when, as for instance at the court of Akbar, the 
needs of warfare and the prompting of intellectual curiosity brought them 
temporarily together. 13 

Although from the early sixteenth century the Mughal court was a vital 
source of patronage for science and technology, dynastic decline in the eight- 
eenth century did not entirely plunge India into obscurity, even if the number 



10 S. N. Sen, ‘Influence of Indian Science on Other Culture Areas’, IJHS , 5 (1970), pp. 3 32—46. 

11 Joseph Needham, The Shorter Science and Civilisation in China (ed. Colin A. Ronan), (4 vols., 
Cambridge, 1978—94); Lynn White, Medieval Technology and Social Change (Oxford, 1962). 

12 A. Jan Qaisar, The Indian Response to European Technology and Culture (AD 1498—1707) (Delhi, 1982); 
Irfan Habib, ‘The Technology and Economy of Mughal India’, IESHR, 27 (1980), pp. 1—34. 

13 Irfan Habib, ‘Akbar and Technology’, in Irfan Habib (ed.), Akbar and His India (Delhi, 1997), pp. 
129—48. 
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of manuscripts produced in Sanskrit, Persian and Arabic on scientific and 
technical subjects showed signs of slowing down. 14 A positive interest in 
science (and, increasingly, in reconciling the sciences of East and West) 
flourished under royal patronage in the regional courts of India, from the 
astronomical observatories built by Raja Jai Singh between 1722 and 1739 at 
Jaipur, Delhi, Mathura, Ujjain and Benares, to the eclectic medical interests and 
library of Indian and Western medical texts assembled by Serfoji, the last 
Maratha ruler of Tanjore. 15 New centres of learning sprang up, some, like 
Hyderabad under its Nizams or Lucknow under the Nawabs of Awadh, spe- 
cialising in Islamic science and Unani medicine, while other older, mainly 
Hindu, seats of learning such as Benares and Nadia in Bengal continued to 
flourish. Despite the withering away of Mughal power, Delhi remained a 
significant locus for science, art and literature, and, until the cataclysmic events 
of 1 857, enjoyed a twilight ‘renaissance’. 16 There were, however, some areas in 
which India appeared unresponsive to new technologies. Despite the introduc- 
tion of the printing press by the Jesuits in Goa in the mid-sixteenth century, it 
had little influence on India before the late eighteenth century, though its spec- 
tacular take-off in the nineteenth century belies any suggestion that this was a 
consequence of some intrinsic ‘mechanical backwardness’. 17 Rather than pro- 
viding proof of any sustained resistance to technological change, the slowness 
to adopt printing might rather be taken to indicate the selective manner in 
which Western science, technology and medicine were appropriated and the 
persistence of prestigious cultural values, embedded, in tiffs instance, in the 
manuscript tradition and die skills of artisans and scribes. 18 Matters affecting 
proficiency in warfare were, by contrast, of more urgent concern and attracted 
a far more active response. This was the case not only with the Mughals, but 
also subsequently with die armies of Tipu Sultan of Mysore (until his defeat 
at Seringapatnam in 1799) and those of Ranjit Singh in Punjab, whose foun- 



14 A. Rahman (ed.), Science and Technology in Medieval India: A. Bibliography of Source Materials in Sanskrit, 
Arabic and Persian (New Delhi, 1982), pp. xi— xvi. 

15 Baber, Science , pp. 85—90; Deepak Kumar, ‘Unequal Contenders, Uneven Grounds: Medical 
Encounters in British India, 1820—1920’, in Andrew Cunningham and Bridie Andrews (eds.), Western 
Medicine as Contested Knowledge (Manchester, 1997), pp. 168—82; N. Gangadharam, ‘The State of Ayurveda 
in the Eighteenth and Nineteenth Centuries’, in G. Kuppuram and K. Kumudamani (eds.), History of 
Science and Technology in India , 1 (Delhi, 1990), pp. 13—29. 

16 Gail Minault, ‘Sayyid Ahmad Dehlavi and the “Delhi Renaissance”’, in R. E. Frykenberg (ed.), 
Delhi Through the Ages (Delhi, 1986), pp. 174—85. 

17 L. S. S. O’Malley, ‘Mechanism and Transport’, in L. S. S. O’Malley (ed.), Modern India and the West 
(London, 1941), p. 221. 

18 For printing and its uses, see C. A. Bayly, Empire and Information: Intelligence Gathering and Social 
Communication in India, iy8o—i8yo (Cambridge, 1996), pp. 235—43. 
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dries at Lahore and Amritsar manufactured heavy guns and mortars in the 
1820s and early 1830s. 19 

Just as it is necessary to rethink the chronology of Indian science and break 
down the old periodicity of the Orientalist model, so is it imperative to reas- 
sess the significance for science, technology and medicine of India’s vast land 
area and internal diversity. Although it is customary and convenient to speak 
of ‘Indian’ science or ‘Hindu’ medicine, such broad aggregations obscure the 
wide variations between one part of the subcontinent and anodier. As the 
examples in the previous paragraph suggest, the decentred nature of India’s 
political and cultural system enabled, most obviously (though not uniquely) in 
the eighteenth century, several centres of science, technology and medicine to 
flourish at the same time and for each to develop its own distinctive character- 
istics. Diversity brought strengths as well as weaknesses. The decline of one 
centre did not preclude the survival and adaptation of another; India as a 
whole could profit from the varied intellectual and material products of its 
different regions and from their interaction and exchange. There were regional 
schools of Ayurvedic and Unani medicine, just as there were regional varia- 
tions in the weaving and dyeing of cloth. The physical diversity of the Indian 
environment, South Asia’s almost continental proportions, and the multiplic- 
ity of its cultural and political constituencies not only contributed to internal 
variety and local specialisation but also, from an opposing perspective, chal- 
lenged attempts (as by British rulers and nationalist scientists) to use the ideo- 
logical agency and material instrumentality of science, technology and 
medicine to try to conquer and integrate India’s vast interior spaces. 

Recurrent, too, in the history of science in India was a tension between the 
countryside and centres of courtly or regional power, or between cities old and 
new. Although colonial science might crudely serve to underline the cultural, 
commercial and political importance of the rise of die three coastal metrop- 
olises - Calcutta, Bombay, Madras - this would be to overlook the contribu- 
tion made to their evolution by die artisans and intellectuals who flocked to 
them from older centres of manufacturing and scholarship. It would also be 
to ignore the resilience of other, more ancient centres of learning such as 
Benares and Delhi. It is not without significance that a number of universities 
with leading science departments by the 1 940s - Lahore, Lucknow, Allahabad, 
and Dacca, to identify but four points along the Indo-Gangetic axis - were 
located in cities already prominent on the cultural and political map of India 
two centuries earlier. 

19 Arnold Pacey, Technology in World Civilisation: .A Thousand-Year History (Oxford, 1990), p. 144. 
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As with cities, so with social groups. Some of India’s old intellectual elites 
resurfaced as agents and interpreters of the new scientific order, as in the case 
of die Brahmins, Vaidyas and Kayasthas who composed the bhadralok (middle- 
class intelligentsia) in colonial Bengal. It is suggestive, too, of the strength of 
these intellectual and social continuities that the only Nobel prize to be 
awarded to an Indian scientist before Independence went to a Tamil Brahmin, 
C. V. Raman, in 1930. But it should not be overlooked that other social groups 
(including Parsis, Indian Christians and lower-caste Hindus) also found a place 
among the practitioners of scientific modernity. The extent to which members 
of the old intelligentsia brought to their ‘modern’ avocations skills, insights and 
inspiration derived from ‘traditional’ backgrounds (rather than simply trading 
in their intellectual inheritance to acquire new Western knowledge) is an intri- 
guing issue but one that historians have, as yet, scarcely begun to investigate. 20 
Equally, although the advance of British power in South Asia in die late eight- 
eenth and early nineteenth centuries resulted in the overthrow or eclipse of a 
number of Indian states, culminating in die annexation of Awadh in 1856 and 
the extinction of Mughal Delhi two years later, it is striking how important 
India’s surviving princes and landed aristocracy were to the patronage of 
science (in its indigenous as well as Western forms) in die nineteenth and early 
twentieth centuries and in fields as diverse as astronomy, medicine and techni- 
cal education. That India’s first major hydro-electric scheme was constructed 
in die princely state of Mysore in 1898 and that ten years later Bangalore 
became the site for the Indian Institute of Science, should alert us to the 
significance of even the circumscribed power of the princes in providing an 
alternative (often more adventurous) source of scientific support and techno- 
logical initiative to that offered by the British. But if in this respect India’s con- 
tinuing disunity appeared to favour the enterprise of science, in many other 
respects science in late-colonial India was plagued by the difficulty of trying to 
create and sustain organisations and institutions that would integrate India into 
a single scientific entity. 

The reappraisal of the character of Indian science, technology and medi- 
cine before British rule, dierefore, not only is of importance in itself, in estab- 
lishing the vitality and diversity of an ‘indigenous’ tradition, but also has 
wide-ranging implications for understanding what happened after the estab- 
lishment of die colonial regime. It becomes more difficult to treat India as a 
kind of scientific and technological tabula rasa, whose achievements lay in the 



20 Cf. Kapil Raj, ‘Knowledge, Power and Modern Science: The Brahmins Strike Back’, in Deepak 
Kumar (ed.), Science and Empire: Essays in Indian Context (1700—1947) (Delhi, 1991), pp. 115—25. 
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remote past and so were unable to affect or inform the course of Western 
science in South Asia. A recognition of the relative openness and adaptability 
of India’s pre-colonial scientific and technological tradition supports the view 
that an interactive model might be more appropriate for the colonial period 
rather than one that depicts either outright confrontation between two intran- 
sigent forces or an automatic unassailable Western ascendancy. But, at the 
same time, pre-colonial science and its legacies should not be asked to explain 
too much. It is necessary to attach no less importance to the profound rupture 
caused to Indian society, materially and intellectually, by colonial intervention 
and the unprecedented impact made by the science, technology and medicine 
of the West. 



COLONIAL SCIENCE 

The history of science, technology and medicine in British India has often in 
the past been represented as essentially the story of die introduction and dis- 
semination of Western ideas, practices and techniques. Such accounts make 
scant reference either to indigenous scientific, technological and medical tra- 
ditions (except negatively, as a source of unreasoning and atavistic opposition 
to die legitimate progress of science, or as a lineage happily long extinct by the 
late eighteenth century), or to tensions and divergences between science as 
practised in the colony and that propagated in the capitals of Europe. Of late, 
however, as the history of science, technology and medicine in India has 
expanded and as die nature of Western science itself has been subjected to 
more critical appraisal, the relationship between India and Western science has 
come to be seen as more complex and less one -directional than previously 
assumed. The idea of a simple diffusion of a monolidiic and progressive 
Western science into passively recipient extra-European lands has been chal- 
lenged from several standpoints, not least by a more interactive and regionally 
focused understanding of how science developed in India from the late eight- 
eendi century onwards. 

But it is as well to begin with an ageing orthodoxy. The most intiuential 
statement of the diffusionist model of Western science was made by George 
Basalla in 1967, 21 and though it now appears dated and simplistic in many 
respects it is still worth summarising as the basis for much of the ongoing dis- 
cussion of colonial science. How, Basalla asked, did ‘modern science’ come to 
be diffused from its original home in Western Europe and ‘find its place in the 



21 George Basalla, ‘The Spread of Western Science’, Science , no. 1 56 (1967), pp. 611—22. 



9 




SCIENCE, TECHNOLOGY AND MEDICINE IN COLONIAL INDIA 



rest of the world? He argued that the process could best be understood 
through a three-stage model. In Phase One, Europeans established contact 
with new lands as part of the process of Western reconnaissance, trade, con- 
quest, and colonisation. The ‘non-scientific’ society served Europe as a source 
of scientific data, garnered by Europeans through maps and surveys, and 
mineral, plant and animal specimens. In keeping with Europe’s interest at this 
stage in ‘the systematic exploitation of nature’, die dominant sciences of Phase 
One were botany and zoology, followed by astronomy, geology and geography. 
Although commercial motives provided some impetus for this scientific 
reconnaissance, Basalla attached more significance to the scientific culture 
from which Europeans came and to which they relayed back the results of 
their investigations. Phase-One science might be scattered around the globe, 
but only nations with ‘a modern scientific culture’, such as Britain, Holland and 
France, could ‘fully appreciate, evaluate, and utilise’ the knowledge thus 
acquired, though, in the course of assimilating new information from the 
wider world, Western science itself underwent modification. 

In the second phase, that of ‘colonial science’, locally born or resident sci- 
entists (whom Basalla assumes to be Europeans) started to participate in 
scientific activities; local scientific institutions began to appear. While interest 
in natural history continued, almost all the scientific fields currently pursued in 
Europe were replicated overseas, but the local scientific community remained 
dependent upon European expertise and institutions and hence was reliant on 
‘an external scientific culture’. Basalla stressed that by calling colonial science 
‘dependent’ he did not mean that it was necessarily inferior science (though 
critics have taken that to be his implicit meaning), and he claimed that the term 
could be applied not just to formal colonies like India, but also to science in 
uncolonised territories like China and Japan, or to the United States until 
several decades after its independence. The dependent status of colonial 
science ensured that many of its practitioners continued to receive their train- 
ing in Europe and directed colonial scientists into areas of enquiry laid down 
by Europe. It remained difficult for colonial scientists to enter Europe’s leading 
scientific societies and to gain access to those prestigious and influential ‘invis- 
ible colleges’ where the latest scientific ideas were debated and new agendas 
drawn up. The local scientific community had not yet reached the critical size 
necessary for ‘reciprocal intellectual stimulation and self-sustaining growth’. 

In time, as substantially larger numbers of scientists came to be trained and 
to work locally, extra-European societies in Phase Three strove to establish an 
‘independent scientific tradition’ and a ‘national science’ of their own. Political 
independence might help to inspire greater scientific autonomy, but more 
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important, Basalla averred, was the creation of national scientific institutions 
and honours. A political, educational and technological infrastructure emerged 
that allowed modern scientific research to thrive, conducted by local scientists 
operating within national boundaries and in accordance with national needs 
and priorities. Basalla suggested that the United States and Russia reached this 
stage between the two world wars, overtaking their former mentors in Western 
Europe. He placed Japan, Australia and Canada on a slightly lower stage of 
development, with other Asian, African and Latin American countries lagging 
well behind. 

In the absence of a more satisfactory model, Basalla’s typology has contin- 
ued to be widely cited and discussed, though seldom with less than qualified 
approval. But Basalla was one of the first scholars to try to conceptualise 
‘colonial science’, making it the transitional stage between die first implanting 
of ‘modern science’ overseas and its eventual maturation into ‘national 
science’ and an ‘independent scientific tradition’. He did not, however, 
attempt to extend his analysis into medicine and technology (which in the case 
of nineteenth-century India might be seen as having far greater practical 
significance than science perse)', nor, more puzzlingly, did he try to differentiate 
between varieties of colonialism. He ignored the enormous differences in 
background and experience of such countries as Brazil, Japan, India and 
Australia, and to anyone even superficially acquainted with their histories it 
would appear improbable that they all followed the same scientific trajectory 
through an identical time-scale. Leaving aside territories never formally colon- 
ised, there were clearly vast differences between the role of science in settler 
colonies, like those of North America and Australasia, where indigenous 
peoples and their cultures were largely swept aside, and ‘colonies of exploita- 
tion’ like India that were subject to colonial rule but where whites were few 
and indigenous cultures remained strong. By ‘colonial science’ Basalla clearly 
intended the science of itinerant and resident Europeans, though the term 
might equally apply (and has increasingly been applied) to that practised, in a 
colonial situation, by whites and indigenes alike. (It might also be noted, in 
passing and as an indication of the multi-stranded complexity of the scientific 
culture under discussion here, that even among European practitioners of 
science in a single colony there might be considerable diversity of origin and 
outlook. Although India’s principal scientific and technological relations were 
inevitably with Britain as die colonial power, scientists from other countries - 
Danish botanists, German foresters, American malariologists - also contrib- 
uted to the articulation of Western scientific ideas and practices in India.) 
Moreover, as Michael Adas points out, Basalla took a view, ‘rarely challenged 
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by his generation of scholars’, that science was ‘value neutral, objective, 
empirically demonstrated, somehow transcending time and thus universally 
valid’. Basalla’s diffusionist vision was ‘informed by a developmental teleology 
premised on the assumption that the spread of Western science to the rest of 
the globe [was] both beneficial and inevitable ’. 22 This in turn led Basalla to 
assume that colonial regimes were willing agencies through which science 
could readily be diffused, whereas in many cases they might actually distort the 
development of science or, for ideological and material reasons, inhibit the 
spread of valued technologies. It might further be doubted whether, even 
after political independence, many erstwhile colonies had the resources to 
build their own ‘national science’ or to escape continuing dependence upon a 
small coterie of scientific superpowers . 23 

There are, of course, elements of the Basalla model that undoubtedly ring 
true. For instance, die emphasis given in Phase One to sciences such as botany 
and zoology is substantially borne out by Indian experience in the late eight- 
eenth and early nineteenth centuries (though this disciplinary bias in fact per- 
sisted well into the twentieth century despite Indian attempts to redirect 
scientific enquiry to the ‘purer’ realms of mathematics, physics and chemistry). 
Basalla notes in his concluding remarks the need to examine science in 
different ‘national, cultural, and social settings’, but sadly he does not heed his 
own advice. Instead, by assuming that ‘modern science’ could have its origins 
only in the West and had therefore to be disseminated from there to hitherto 
‘non-scientific’ countries, Basalla largely ignores the fact that countries like 
India and China had a long scientific and technological tradition of their own. 
Indigenous traditions did not simply evaporate with the first warming rays of 
an occidental sun: they were initially the subject of close, often appreciative, 
European scrutiny, and, though in India they were increasingly marginalised 
during the course of the nineteenth century, they continued to play a vital prac- 
tical and ideological role. In Basalla’s Eurocentric model, dynamism belongs to 
an (improbably) homogeneous West, leaving the rest of the world to partici- 
pate only passively in the process of diffusion, unable to make any original con- 
tribution of its own or even to negotiate with an ascendant Western science. 

22 Michael Adas, ‘Testing Basalla’s Paradigm: Colonialism and the Diffusion of Science in British 
India’, paper presented at the XIXth International Congress of the History of Science, Zaragoza, 
August 1993, p. 36. 

23 Nancy Stepan, Beginning of Brazilian Science: Oswaldo Cru% Medical Research and Polity, 1890—1920 (New 
York, 1976), pp. 14—40; Ian Inkster, ‘Scientific Enterprise and the Colonial “Model”: Observations on 
the Australian Experience in Historical Context’, Social Studies of Science, 15 (1985), pp. 677—704; V. V. 
Krishna, ‘The Colonial “Model” and the Emergence of National Science in India, 1876—1920’, in 
Patrick Petitjean, Catherine Jami and Anne Marie Moulin (eds.), Science and Empires: Historical Studies about 
Scientific Development and European Expansion (Dordrecht, 1992), pp. 57—72. 
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Scientific knowledge and the ideology of science, it has been argued contra 
Basalla, can be ‘actively redefined in the milieu of a recipient culture’. The 
receiving society, far from being supine, ‘subverts, contaminates, and reorgan- 
ises die ideology of science as introduced by Europe’, 24 though one might add 
the caveat that the extent to which ‘ideological subversion’ could actually 
succeed in India before 1 947 was constrained both by the political and financial 
control exercised by the colonial regime and by the infiuence and audiority of 
the international scientific community. 

In further refutation of an argument based on Western diffusionism and 
indigenous passivity, it is hard to see how, even at a superficial level, Western 
science could have functioned in many parts of the world without being able 
to draw upon ‘local’ knowledge and ‘native’ agency of various kinds, without 
local savants, scribes, interpreters and artists, fishermen and forest-folk, to 
guide and inform it. Increasingly, in conscious reaction against such ethnocen- 
tricity, many of the scientific ‘discoveries’ formerly claimed for the West have 
been traced back to earlier sources of indigenous knowledge. In the South Asia 
context, scholars have sought to establish the importance of Indian participa- 
tion and information even in such seemingly exclusively European fields of 
colonial science as botany, geology and the trigonometrical surveys. 25 

But, if we are to reject a diffusionist model of ‘colonial science’, what can 
we put in its place? It could be argued that any attempt to reduce the complex 
experience of India to a simple typology is bound to fail, but there are at least 
two possible alternatives that deserve consideration. One is to argue that dis- 
tinctions between centre and periphery, between ‘metropolitan’ and ‘colonial’ 
science, fundamentally misrepresent the way in which science evolved interna- 
tionally from the seventeenth century onwards. Science, it might be reasoned, 
was not the property of a single society (located in Western Europe) but could 
be genuinely cosmopolitan, absorbing and assimilating information and ideas 
from a wide variety of sources and locations. ‘Metropolitan science’ did not 
even have a single, fixed locus of power: the ‘metropolis’ might move over time 
from one place to another; it might simply represent a certain way of doing or 
organising science, whether in Europe or overseas. 26 If we were to discard a 



24 Dhruv Raina and S. Irfan Habib, ‘The Unfolding of an Engagement: The Dawn on Science, 
Technical Education and Industrialization, India, 1896—1912’, SH , 9 (1993), pp. 87—8. 

25 E.g., Richard Grove, ‘Indigenous Knowledge and the Significance of South-West India for the 
Portuguese and Dutch Constructions of Tropical Nature’, in Richard H. Grove, Vinita Damodaran and 
Satpal Sangwan (eds.), Nature and the Orient: The Environmental History of South and Southeast Asia (Delhi, 
i 998), pp. 187—209. 

26 Roy MacLeod, ‘On Visiting the “Moving Metropolis”: Reflections on the Architecture of 
Imperial Science’, Historical Records of Australian Science , 5 (1982), pp. 1— 16. 
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Eurocentric approach, and jettison a constricted time-frame that privileges the 
eighteenth and nineteenth centuries, we might see that, through a long series 
of interactions, China, India, the Islamic world, even Meso-America, contrib- 
uted as much, relatively speaking, to the development of science, technology 
and medicine before 1 500 as Europe (and latterly North America) did over the 
following five hundred years. It could further be argued that, even within the 
colonial era, scientists in the colonies were equal participants, not inferior 
agents, in the development of science. Hence, a valid distinction cannot mean- 
ingfully be made between a ‘low science’ of fact-gathering in the colonies and 
a ‘high science’ of theory and synthesis in the metropole. Scientists in India, it 
can be argued, made major contributions to the natural sciences of the eight- 
eenth and nineteenth centuries and won international recognition for their 
labours; ‘colonial scientists’ should not therefore ‘be categorised as being sep- 
arate from or inferior to the mainstream metropolitan scientific community’. 27 

However, although this line of interpretation helps to rescue many aspects 
of colonial science from apparent obscurity and metropolitan condescension, 
it does not necessarily take us much beyond the one-dimensionality of the 
diffusionist model. In particular it fails, much as Basalla does, to recognise the 
‘political character of science’. Although in some respects (in terms of the size 
of its scientific community, the number and quality of its societies and jour- 
nals, its access to one of the West’s premier scientific and industrial nations) 
India in the period under consideration enjoyed a relatively privileged posi- 
tion, it was still, none the less, a colonial, not an autonomous, domain. 
Whether under the East India Company or, following its demise in 1858, the 
Crown, there was a clear hierarchy of scientific authority that placed Britain 
and its scientists at the top and fixed India (and even British scientists working 
in India) in a position of dependence and subordination. Even in the closing 
decades of British rule, at a time when some historians have seen India as 
breaking free of imperial constraints in science, technology and medicine, as 
in many other spheres of activity, it is striking how entrenched British author- 
ity remained and how influential, despite the striving of ‘national science’, the 
models, agencies and agendas of metropolitan science remained. Science 
could not easily be divorced from die political ideologies and institutional 
structures that colonialism had put in place. If, as has aptly been said, Basalla ’s 
model ‘trivialises the compulsions of colonialism’, 28 it remains important to 



27 Satpal Sangwan, ‘From Gentlemen Amateurs to Professionals: Reassessing the Natural Science 
Tradition in Colonial India, 1780—1840’, in Grove et al. (eds.), Nature , p. 227. 

28 R. K. Kochhar, ‘Science as a Tool in British India’, Economic and Political Weekly , 1 7 August 1991, 
p. 1933. 
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keep those ‘compulsions’ in mind in seeking to devise other interpretative 
schema. Moreover, it is important to recognise that science, technology and 
medicine were more than a colonial force. They were, and surely remain, 
aspects of a global hegemony; it is prodigiously difficult for states, even those 
as large and powerful as India, even under Jawaharlal Nehru in die 1950s and 
1960s, to attain their own scientific salvation. Internally, too, science became 
a vital factor in the articulation of class ideologies and structures, especially 
through the creation of novel systems of industrial organisation and produc- 
tion, through die creation of new professional and working-class identities 
and through the hegemonic authority of both established and aspiring elites. 
The term ‘colonial science’ (and its analogues in medicine and technology) 
may be flawed, but it is worth retaining and using it (more flexibly than Basalla 
did) to describe the various technologies of power operating within and 
through science in a colonial setting. 

SCIENCE AS MODERNITY 

Another way of approaching science and its significance in the context of 
colonial India is in terms of modernity. Science was intimately bound up with 
both colonial and Indian concepts of what constituted die modern world; it 
gave shape and authority to the understanding of modernity. By the early nine- 
teenth century, following a period in which they showed themselves relatively 
receptive to Indian ideas and practices, the British saw science, technology and 
medicine as exemplary attributes of their ‘civilising mission’, clear evidence of 
their own superiority over, and imperial responsibility for, a land they identified 
as superstitious and backward. Science thus conceived served to heighten a 
growing sense of difference between Britain and India. In the wake of Britain’s 
industrial revolution, technology (especially that of the steam age, heralded by 
steamships and railways) critically informed this perspective; 29 but so, too, did 
a growing sense of distinction between Western and indigenous medicine and 
a belief in the unique capacity of the West to master through engineering, med- 
icine and natural science an environment that still held Indians in its thrall. 
Confidence in the transforming, modernising power of science climaxed with 
the viceroyalty of Lord Curzon (1 899-1 90 5), when the doctrines of high impe- 
rialism were echoed in die rhetoric and institutions of India’s ‘imperial science’. 
However, faith in Britain’s capacity to modernise and civilise India was always 
fraught with multiple contradictions, among them a recurrent belief that 

29 Michael Adas, Machines as the Measure of Men: Science, Technology and Ideologies of Western Dominance 
(Ithaca, NY, 19S9), chs. 3—4. 
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Indians were unready (or unfit) to receive the benefits of scientific modernity, 
a determination to deny India the competitive advantages that full access to 
modern science and technology might entail, and a romantically tinged anti- 
industrialism, in which India was destined to remain a land of princes, peas- 
ants and artisans, spared the ugliness and turmoil of modern industrial society. 

Indians, unsurprisingly, also differed widely in their responses to Western 
science and its evangelising message of modernity. But some, especially among 
the Western educated, endorsed die call for India’s transformation and 
identified wholeheartedly with the modernising project. As Gyan Prakash has 
put it, ‘scientific reasoning became the organising metaphor in the discourse 
of the Western-educated elite. Impressed and stimulated by scientific and 
industrial progress in the West, the elite began to scrutinise indigenous relig- 
ions and society in the light of scientific reason, not just rationality.’ The ‘cul- 
tural authority of science’ and the ‘authorisation of the elite as agents of 
modernity and progress’ together attained ‘an enduring dominance in India 
during the second half of the nineteenth century ’. 30 As other scholars have 
shown, the reach of ‘colonial modernity’ extended well beyond institutional 
and economic reform to inform attitudes and practices relating to education 
and health, domesticity and gender roles, religious beliefs and social reform . 31 

But, for a colonial people, modernity could not be unproblematic. 
Modernity, and more restrictedly modernisation, has often been seen to rep- 
resent the dissemination and acceptance of an essentially Western set of insti- 
tutions and values, along much the same lines as Basalla’s typology for the 
‘spread of Western science’. More than thirty years ago Lucien Pye defined 
modernisation as being ‘based on advanced technology and the spirit of 
science, on a rational view of life, a secular approach to social relations, a 
feeling for justice in public affairs, and above all else, on the acceptance in the 
political realm of the belief that the prime unit of the polity should be the 
nation-state ’. 32 Indians under colonial rule might endorse many items of this 
agenda but still feel that modernity remained for diem an unattainable object 
of desire. Acceptance of modernity as partisanly presented by colonial 
officials, missionaries, educationalists and scientists would always confine 



30 Gyan Prakash, ‘Science between the Lines’, in Shahid Amin and Dipesh Chakrabarty (eds.), 
Subaltern Studies IX (Delhi, 1996), p. 60. 

31 Dipesh Chakrabarty, ‘The Difference-Deferral of a Colonial Modernity: Public Debates on 
Domesticity in British India’, in David Arnold and David Hardiman (eds.), Subaltern Studies VIII (Delhi, 
1 994) 5 PP- 5°-88. 

32 Lucien W. Pye, Aspects of Political Development (Boston, MA, 1965), p. 8; cf. S. N. Eisenstadt, 
‘Introduction: Historical Traditions, Modernization and Development’, in S. N. Eisenstadt (ed.), 
Patterns of Modernity II: Beyond the West (London, 1 987), pp. 1— 1 1 . 
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Indians to a state of tutelage and subordination, always leave them one step 
behind, second-best and imperfect copies of a Western ideal. How, Partha 
Chatterjee has asked, could Indians accept and assimilate the modernity of the 
colonising West while at the same time seeking to contest colonial authority 
and its assertions of Indian inferiority? He concludes that nationalism ‘pro- 
duced a discourse . . . which, even as it challenged the colonial claim to politi- 
cal domination, . . . also accepted the very intellectual premises of “modernity” 
on which colonial domination was based ’. 33 Recent scholarship has sought to 
wrestle with this conundrum in various ways. One response is to argue, as 
Prakash does, that the authority of science had to be renegotiated and ‘trans- 
lated’ to fit die needs and idioms of Indian society; it could not be accepted 
simply as it was articulated by the West. Another possibility is to suggest that 
modernity is not a single entity, patented by the West and retailed across the 
globe, but is capable of multiple forms and any number of cultural and polit- 
ical variants, which, while inevitably drawing on the science, technology and 
medicine of the West, also incorporate indigenous traditions and local systems 
of knowledge, thus enabling a country like India to forge a modern identity 
appropriate to its own cultural legacies and specific needs . 34 

As will be seen in this book, during the nineteenth and early twentieth cen- 
turies, Indian scientists and intellectuals tried to construct their own brand of 
Indian modernity, particularly through the selective incorporation (or re-inven- 
tion) of Hindu ideas and traditions, though the mix of elements, the degree of 
‘hybridity’ involved in this process, varied widely from one individual to 
another, even within the emergent scientific community. However, although 
this gave science in India a new sense of authority and belonging, it also gen- 
erated its own dilemmas and sites of resistance. Even at the close of the colo- 
nial era it remained unclear how far scientific modernity could command a 
consensus within India itself and how far a science informed by Indian values 
could gain acceptance from an international scientific community dominated 
by the West. Whereas some nationalist politicians like Jawaharlal Nehru 
declared themselves to be worshippers at ‘the shrine of science’ and saw 
science as both the agency and emblem of Indian modernity , 35 others (led 
by the influential figure of M. K. Gandhi) spurned modernity, with its alien 



33 Partha Chatterjee, Nationalist Thought and the Colonial World: A Derivative Discourse? (London, 1986), 
p. 30. 

34 Prakash, ‘Lines’, pp. 61—2, 80; Partha Chatterjee, ‘Our Modernity’, in The Present History of West 
Bengal: Essays in Political Criticism (Delhi, 1997), pp. 193— 210. 

35 Address to the National Academy of Sciences, Allahabad, 5 March 1938, in Selected Works of 
Jawaharlal Nehru vm (New Delhi, 1976), p. 806; Jawaharlal Nehru, An Autobiography (London, 1936), pp. 
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sciences and inappropriate technologies. To some extent these conflicting atti- 
tudes remain unreconciled in India today; as such they lie beyond the scope of 
this book . 36 But under Nehru, as independent India’s first Prime Minister, a 
kind of pragmatic compromise was reached by which the nation-state assigned 
a no more than secondary role to the forces of tradition in science, technology 
and medicine, while identifying itself, and the needs of the people, with a more 
internationally recognisable brand of scientific and technological modernity. 



36 See Sunil Khilnani, The Idea of India (London, 199 8). 




CHAPTER 2 



SCIENCE UNDER THE COMPANY 



The English East India Company was as old as modern science itself. Founded 
in 1 600, the Company shared its early years with the Scientific Revolution, and 
by 1662, when the Royal Society of London was founded, was already a 
flourishing concern with trading bases at Surat, Madras and Masulipatam. The 
sciences prominent in early colonial India - botany, geology, to a lesser extent 
zoology - were still at a formative stage when the Company embarked on its 
career of territorial expansionism in the mid-eighteenth century. The first 
volume of Buffon’s Histoire naturelle appeared in 1749, as Anglo-French rivalry 
in die Carnatic was reaching its peak; Linnaeus’s Species plantarum , which estab- 
lished the binomial system of nomenclature, was published in 175 3, fouryears 
before the battle of Plassey opened the floodgates to British ascendancy in 
Bengal. By the time the Geological Society of London, model for a new gen- 
eration of metropolitan scientific societies, was founded in 1 807, British power 
had been extended over vast tracts of northern and peninsular India and was 
poised for die final defeat of the Marathas. The publication in 1 830 of the first 
volume of Lyell’s Principles of Geology, one of the foundational texts of modern 
geology, came three years before the Company lost its vestigial trading rights; 
and Darwin’s Origin of Species was published in November 1859, twelve months 
after the East India Company had finally been declared extinct. 

Thus Company rule in India was contemporaneous with one of the most 
momentous phases of modern science, from the rise of Enlightenment 
natural history to the eve of Darwinian biology. The Company was accordingly 
well placed to contribute to, and to profit from, die development of science, 
but how central was science to die Company? Was it more decorative or sym- 
bolic than functional in its significance? What kind of science flourished under 
the Company? Who practised science and why? How was India represented in 
and through the science of the period? These are questions this chapter will 
attempt to explore. 



THE COMPANY OF SCIENCE 

The East India Company’s Court of Directors in London exercised a com- 
manding position in relation to science in India. One of the leading patrons of 
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science in Britain itself, on the subcontinent the Company and its servants 
enjoyed a near monopoly over Western scientific activity. Anxious to preserve 
its commercial privileges and prevent outsiders from undermining its author- 
ity, the Company closely regulated European access to India. Its approval was 
essential for any kind of scientific expedition to be undertaken and the 
Company was disinclined to allow scientific visitors, however eminent they 
might be. Apart from the French naturalist and traveller Victor Jacquemont, 
who died in India in 1831, the greatest exception to the scientific monopoly of 
Company servants was the expedition to India in 1848-50 of Joseph Dalton 
Hooker , 1 the foremost botanist of nineteenth-century Britain. The German 
naturalist Alexander von Humboldt sought, but was never granted, permission 
to visit India. 2 Many leading British scientists of the period - Joseph Banks, 
Charles Lyell, and Charles Darwin among them - showed great interest in the 
natural history of India without ever visiting the country in person. Europe’s 
scientists and collectors relied instead on informal networks of contacts with 
army officers, doctors and officials - or on the magnanimity of the Company 
itself — to provide them with specimens, drawings and scientific information. 3 

Through its control of the nomination of candidates for bureaucratic and 
military appointments in India, the Court of Directors commanded a vast fund 
of patronage and regulated access to one of die richest fields of scientific and 
technical employment available to Britons overseas. Even once taken into the 
Company’s employment, those of its servants who wished to pursue scientific 
interests remained heavily dependent on the approval and funding of the 
Court of Directors or its most senior representative in India, the Governor- 
General. In the 1 790s, in an early instance of its support for science, the 
Company paid £300 for the surgeon-botanist William Roxburgh to begin 
publication of his lavishly illustrated Plants of the Coromandel Coast. By the time 
of its completion in 1819, the three-volume work had cost the Company 
£2,000, but by then the market for such costly works of natural history had 
already collapsed. This ‘commercial disaster’ did much to discourage the 
Company from further acts of largess, to the dismay of later naturalists, who 
believed themselves entitled to similarly generous treatment. 4 In the 1 840s, the 

1 Information on individuals whose names are in bold will be found in the Biographical Notes at 
the end of this book, pp. 214—16. 

2 Jean Theodorides, ‘Humboldt and England’, BJHS, 3 (1966), pp. 43-4. 

3 Apart from Hooker, Darwin’s India informants included three Company surgeons (J. G. 
Malcolmson, J. Forbes Royle and Hugh Falconer), a Madras civil servant, Walter Elliot, and the curator 
of the Asiatic Society’s museum, Edward Blyth: Frederick Burkhardt and Sydney Smith (eds.), The 
Correspondence of Charles Darwin, voXs. 11— vn (Cambridge, 1986—91). 

4 Ray Desmond, The European Discovery of the Indian Flora (Oxford, 1992), pp. 47—50; Simon Schaffer, 
‘Visions of Empire: Afterword’, in David Philip Miller and Peter Hanns Reill (eds.), Visions of Empire: 
Voyages, Botany and Representations of Nature (Cambridge, 1996), p. 343. 
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Company subsidised publication of Hugh Falconer and Proby T. Cautley’s 
catalogue of tire Siwalik fossils from north India, promising to take forty 
copies at a guinea each. But, despite lobbying from the Royal Society and other 
scientific bodies in London, the Directors declined to pay for the full cost of 
classifying, illustrating and exhibiting the 40 tons of fossils Falconer and 
Cautley had shipped back from India. Forty guineas was a modest sum com- 
pared with the £1,000 donated by the British government. 5 The Court of 
Directors showed little interest, too, in giving Hooker the financial support he 
expected to publish his Flora Indica, die first and only volume of which 
appeared in 185 5; the full publication of the single most important work of 
nineteenth-century Indian botany had to wait until after die abolition of the 
Company to find administrative favour and a suitable subsidy. It was not sur- 
prising, therefore, that, despite die effusive dedications and public tributes to 
the Company’s ‘princely’ patronage, in private many men of science railed 
against the ‘scoundrely’ and ‘knavish’ conduct of those ‘cheese-monger 
Emperors’, die Court of Directors. 6 

Some historians have been at pains to show drat the Company’s scientific 
interests were not determined by purely material considerations but repre- 
sented a more enlightened and disinterested approach to science. While 
accepting that the ‘profit motive’ necessarily ‘guided the policies of the East 
India Company’, Ray Desmond has contested the kind of argument that 
reduces all the decisions and actions of the Court of Directors to ‘solely . . . 
commercial considerations’. He points out that the Directors ‘founded and 
maintained ... an unremunerative library and museum in Leadenhall Street in 
the City, were generous patrons of scholarly publications, and seldom opposed 
their officials pursuing Oriental studies’. 7 But, since the Company was under 
frequent attack for mismanaging Indian affairs, and given that science was a 
prestigious pursuit among Britain’s ruling classes, it must, at the least, have 
been politically advantageous to be hailed as one of die ‘most munificent 
patrons of science in the world’. It may have been the case that, conveniendy, 
‘self-interest and scholarship often coincided’, 8 but whereas the former was 
frequently in evidence, the latter, at best, received only erratic support. 

From time to time the Court of Directors, or its principal representatives in 



5 Jack Morrell and Arnold Thackray, Gentlemen of Science: Early Years of the British Association for the 
Advancement of Science (Oxford, 1981), p. 352. 

6 Leonard Huxley, Eife and Betters of Sir Joseph Dalton Hooker ; 1 (London, 1918), p. 358; Marika 

Vic2iany, ‘Imperialism, Botany and Statistics in Early Nineteenth-Century India: The Surveys of 
Francis Buchanan (1762— 1829)’, MAS, 20 (1986), p. 626, note 5. 7 Desmond, Discovery , p. v. 

8 T. J. Newbold, ‘Summary of the Geology of Southern India’, JRAS, 12 (1850), p. 95; Mildred 
Archer, ‘India and Natural History: The Role of the East India Company, 1785—1858’, History Today 
(November 1959), p. 736. 
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India, declared their high-minded attachment to science, recognising its pro- 
motion as the responsibility of a civilised government. Thus, in 1 804, at a time 
of growing British ascendancy, the Governor-General, Lord Wellesley, 
declared that ‘to facilitate and promote all enquiries which may be calculated 
to enlarge the boundaries of general science’ was a duty ‘imposed on the 
British Government in India by its present exalted situation’. Yet, as Marika 
Vicziany has shown in discussing die career of the naturalist Francis 
Buchanan, Wellesley was well aware of the value that scientific surveys might 
have in advancing his reputation and deflecting criticism of his expansionist 
policies. 9 Science could also serve more narrowly utilitarian ends. In 1787 a 
Polish botanist, Anton Hove, was sent by the Board of Trade in London (for 
once without Company approval) to report on cotton-growing and textile pro- 
duction in Gujarat, an area still under Maratha control. Disguised as an indi- 
gent physician, Hove reported extensively on agriculture, medicine and other 
matters of scientific and technological interest and shipped back several crates 
of plants for the botanic gardens at Kew, but the commercial and political 
motives behind his mission were ill concealed. 10 

As British power in South Asia grew, its human and material resources 
attracted die close attention of a revenue -hungry administration, and several 
scientific surveys were commissioned to provide the Company with more 
information about its newly acquired territories. Among the most important 
of diese were the survey of Mysore under Colonel Colin Mackenzie 
between 1799 and 1810, the journey of Francis Buchanan from Madras 
through Mysore to Kanara in 1 800-1, and Buchanan’s survey of Bengal and 
Bihar, 1807-14. As with the scientific activities of the Company in general, 
these surveys have been the subject of growing scholarly debate. Were they 
driven by purely material considerations (arising from die Company’s need to 
‘know’ India the better to rule and exploit it), or did diey express a wider 
vision of scientific needs and opportunities? Were they simply instruments in 
the imperial ordering of India, or did they represent the more explicitly 
scientific objectives of Company servants themselves? The issue is not easily 
resolved, for the surveys served a variety of purposes and die motives of indi- 
viduals like Mackenzie and Buchanan were not necessarily those of their pay- 
masters. In describing his own objectives for the Mysore survey, Mackenzie 
declared in 1800 diat his intention was to ‘obtain ... a clearer and better 



9 Deepak Kumar, Science and the Raj, 1877—1707 (Delhi, 1995), p. 70; Vicziany, ‘Imperialism’, pp. 
627-38. 

10 A. P. Hove, Tours for Scientific and Economical Research Made in Gui^erat, Kattiawar, and the Conkuns, in 
1787—88 (Bombay, 185;). 
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defined knowledge of die extent, properties, strength and resources’ of the 
territory recently seized from the defeated state of Mysore. This would help 
to provide commercial intelligence for the Company, but it would also illumi- 
nate ‘many objects of natural history’ that would contribute to ‘the improve- 
ment of scientific knowledge’. 11 

The directions given to Buchanan by the Court of Directors in 1 807 for his 
survey of eastern India also combined matters that were direcdy relevant to 
the Company’s financial interests with those that would appear to be of purely 
scientific or curiosity value. Buchanan was asked to report on the topography 
and natural resources of each district, its ‘extent, soil, plains, mountains, rivers, 
harbours, towns and subdivisions’, together with the ‘air and weather’, and 
whatever he might discover ‘worthy of remark concerning the history and 
antiquities of the country’. With respect to ‘the natural productions of the 
country’, he was to enquire into the nature of animal, vegetable and mineral 
products, especially those used as food and medicine or in trade and manufac- 
ture; he was to enquire about fisheries, forests, quarries and mines. Agriculture, 
too, was to receive attention - from crops, implements, and livestock to the 
general state of farms and landed property. He was further to report on the 
inhabitants of the region, their customs, commerce and manufacturing. 
Finally, he was to ‘take every opportunity of forwarding to die Company’s 
Botanical Garden [in Calcutta] . . . whatever useful or rare or curious plants and 
seeds’ he discovered and such ‘observations’ as might be necessary for their 
cultivation. The phrase ‘useful or rare or curious’ aptly conveys the intermin- 
gling of the functional and the ornamental in early Company science, though 
it is clear that the matters Buchanan was most persistently called upon to inves- 
tigate were those most likely to prove of material worth. 12 However, 
Buchanan’s personal preference, like that of many other Company servants, 
was for natural history, above all his ‘beloved botany’. As Vicziany points out, 
in his surveys Buchanan was gready induenced by the model of Sir John 
Sinclair’s Statistical Account of Scotland and its underlying doctrine of ‘improve- 
ment’, a term that repeatedly surfaces in Buchanan’s account of war-ravaged 
Madras and Mysore. 13 With their concern for wealth, resources, and means of 
subsistence, for population, climate, irrigation, and customs, these early 
surveys might best be understood as early essays in what Michel Foucault 
called ‘governmentality’, though dais was punctuated, in Buchanan’s case, by 



11 Kumar, Science , p. 33; Peter Robb, ‘Completing “Our Stock of Geography”, or an Object “Still 
More Sublime”: Colin Mackenzie’s Survey of Mysore, 1799— 1810’, JRAS, 8 (1998), pp. 181—206. 

12 Francis Buchanan, An Account of the Districts of Bihar and Patna in 1811—1S12 (Patna, 1934), pp. i— iv. 

13 Vicziany, ‘Imperialism’, pp. 643—4, 648—9. 
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outbursts of a Romantic sensibility to landscape, most evidendy in his descrip* 
dons of waterfalls and forests. 14 

Although the surveys of Mackenzie and Buchanan have attracted consider- 
able historical attention and demonstrate die extent to which the Company and 
its servants at times sought systematically and in a self-consciously scientific 
way to map and compile inventories of newly acquired territories, they were to 
some extent exceptional for the period. In the main the Company did not ini- 
tiate scientific projects, but merely tolerated its employees’ private pursuits. 
Army officers, civil servants, engineers and physicians might satisfy their cul- 
tured curiosity or while away their leisure hours by keeping meteorological 
records, hunting for fossils, or compiling notes on local flora and fauna, but 
that did not necessarily interest or concern their superiors in Calcutta or 
London. Indeed, the nature of Company rule and the burden of official duties 
might do more to obstruct than to facilitate the pursuit of ‘recreational’ 
science. Few Europeans in India had the time and opportunity to dedicate 
themselves wholeheartedly to science. ‘A mere man of letters, retired from the 
world and allotting his whole time to philosophical or literary pursuits’ was said 
in 1788 to be ‘a character unknown among Europeans resident in India’. 
Everyone was ‘constantly occupied either in the affairs of Government, in the 
administering of justice, in some department of revenue or commerce, or in 
one of the liberal professions’. 15 Unlike in Britain, there were few European 
clergymen, landlords and manufacturers to produce papers on natural history 
or patronise fledgling scientific societies. A want of time for ‘general 
researches’ dogged even those in the Company’s medical service, like the bot- 
anist Roxburgh, and constituted the principal ‘obstacle to the progress of 
knowledge’ as they understood it. 16 Several among those who had begun to 
establish scientific reputations died young or returned to Britain and so were 
lost to India. Rarely did European men of science retire in the country. B. H. 
Hodgson, who wrote prolifically on Himalayan zoology and ethnography 
between the 1820s and his eventual return to Britain in 1 85 8, was a rare example 
of a naturalist who elected to stay on, following his resignation from govern- 
ment service in 1843. 17 

14 Michel Foucault, ‘Governmental! ty’, in Graham Burchell, Colin Gordon and Peter Miller (eds.), 
The Foucault Effect (Chicago, 1991), p. 93; Francis Buchanan, Journey from Madras through the Countries of 
Mysore, Canara, and Malabar (London, 1 807), 1, pp. 1 26, 170; 11, pp. 24, 166—7. F° r tensions between these 
ideas in Buchanan’s homeland, see Peter Womack, Improvement and Romance: Constructing the Myth of the 
Highlands (Basingstoke, 1989). 

15 Rajendralal Mitra, ‘History of the Society’, Centenary Review of the A.siatic Society of Bengal from 1/84 to 

i88y (Calcutta, 1 885), p. 1 8. 16 Kumar, Science , p. 66. 

17 William Wilson Hunter, Fife of Brian Houghton Hodgson (London, 1 896). 



24 




SCIENCE UNDER THE COMPANY 



Far from embodying die rule of science in die service of empire, die 
Company’s involvement in science often appeared more like a fitful flirtation. 
From time to time, when its economic and political interests were aroused, or 
the case for some scientific endeavour was convincingly made, science could 
command die Company’s active attention, but for much of the period it was 
of secondary importance compared with the more pressing concerns of 
revenue, diplomacy, law and order. The British enjoyed the company of 
science; it would be excessive to suggest that they ruled by it. A large part of 
the science conducted in India before 1858 accordingly belonged not to the 
state but to the tradition of ‘gentlemanly’ science that flourished in Britain until 
the mid-nineteenth century. It mostly lacked a specialist state agency and a 
clearly defined agenda. Those who spoke for India’s science, whether in Britain 
or in South Asia, frequently found the Court of Directors and the 
Government of India perplexingly uninterested, even on matters that seemed 
of material value to the Company. The lack of official support for an Indian 
branch of the British Association for die Advancement of Science in the 1 830s 
was indicative of this apparent unconcern. 18 In the circumstances, as H. J. C. 
Larwood observed, ‘the enthusiasm with which scientific interests were 
pursued and the bulk of work produced was remarkable’, though recent schol- 
arship is far less disposed to accept his conclusion that much of the work done 
by scientists in the Company period was ‘of little permanent value’. 19 

Until the 1 840s and 1850s, army engineers (such as Mackenzie) and surgeons 
(such as Buchanan) were called upon to furnish the administration with all- 
purpose expertise without the expense and delay of recruiting specialists from 
abroad. Only towards the end of the Company era, as scientific disciplines 
grew more specialised and the requirements of scientific administration more 
taxing, were outsiders recruited for Indian service. In an innovative move, in 
1851 Thomas Oldham, previously Director of die Geological Survey of 
Ireland, arrived to take charge of what five years later became die Geological 
Survey of India. But even then the resources placed at his disposal - an office, 
a clerk and a chaprassi - were far from adequate for the task in hand and sug- 
gested the Company’s still limited practical commitment. With the partial 
exception of die Great Trigonometrical Survey of India, which dated from 
1818 but again drew on the army for its personnel, dedicated scientific and 



18 Morrell and Thackray, Gentlemen, pp. 502—3. 

19 H. J. C. Larwood, ‘Western Science in India before 1850 \JRAS, Part 2 (1962), p. 76; cf. Satpal 
Sangwan, ‘From Gendemen Amateurs to Professionals: Reassessing the Natural Science Tradition in 
Colonial India, 1780—1 840’, in Richard H. Grove, Vinita Damodaran and Satpal Sangwan (eds.), Nature 
and the Orient: The Environmental History of South and Southeast A.sia (Delhi, 1998), pp. 210—36. 
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technical agencies had barely begun to emerge from the matrix of the military 
and medical services before the 1850s. It is necessary, therefore, to look beyond 
the formal parameters of state science to establish the general character and 
significance of science in the Company period. 

THE ORGANISATION OF COLONIAL SCIENCE 

Much of the scientific endeavour of the Company period took place outside, 
or on the margins of, state institutions. Many early accounts on Indian geology, 
for instance, were written by military officers and army surgeons not as part of 
their official duties but under die stimulus of personal interest and in the 
course of cross-country marches. Thus, Captain Franklin of the Bengal Army 
compiled his pioneering observations on the geology of central India during 
a march through Bundelkhand in 1826-7; Assistant Surgeon Hardie slipped 
away from his regiment while marching from Baroda to Udaipur to examine 
wayside rocks, later apologising to his readers for not having been able to carry 
out more systematic investigations. As a by-product of troop movements, such 
accounts were bound to be superficial, but they sketched in the first outlines 
of Indian stratigraphy. 20 

Some of the most significant discoveries of the period were made without 
official sponsorship, or even much prior knowledge of a particular science. A 
critical example was the unearthing of the Siwalik fossils in November 1 837, a 
momentous event for Indian palaeontology and for wider discussions of cli- 
matic change and extinct mammalian species. Hugh Falconer, a young 
Company surgeon and Superintendent of the Saharanpur Botanic Garden, 
followed up earlier finds made in October 1 834 by Lieutenant Proby T. Cautley 
of the Bengal Engineers and his assistants W E. Baker and H. M. Durand while 
excavating the Jumna Canal. As in Britain, major engineering works of this 
kind created unique opportunities for geological discoveries, but Falconer was 
also die beneficiary of indigenous knowledge: the local raja, who possessed a 
huge mastodon molar (known as ‘the tooth of Deo’), advised him where to dig 
for further specimens and in six hours 300 fossil bones were uncovered. 21 

The discovery and identification of the Siwalik fossils established the 
scientific reputations of Falconer and Cautley in Europe, and they became 
joint recipients of the Geological Society’s prestigious Wollaston Medal in 



20 James Franklin, ‘On the Geology of a Portion of Bundelkhand, Boghelkhand, and the Districts 
of Sagar and Jebelpur’, AR, 18 (1833), pp. 23— 46; James Hardie, ‘Remarks on the Geology of the 
Country’, ibid., pp. 82-99. 

21 E. W. C. Sandes, The Military Engineer in India, 11 (Chatham, 1935), pp. 275—7. 
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1837. Cautley returned to his canal, Baker and Durand’s official duties left them 
little time for amateur geology, but Falconer, still under 30, became an 
influential figure in British geology. Although obliged to return to India, he was 
elected a Fellow of die Royal Society in 1845 and served as a member of its 
Council and as Vice-President of the Geological Society until his death in 1 865 . 
Falconer’s career (like that of his contemporary, the surveyor George 
Everest) demonstrated how India could provide a springboard for a metro- 
politan reputation and its accompanying honours. 22 Andrew Grout has argued 
that the award of die Wollaston Medal had ‘great symbolic value’, not just for 
Falconer and Cautley, but for all geologists working in India. ‘It showed that 
the field was still open to enthusiastic amateurs, and it was taken as evidence 
that the geology of India, and those labouring in its elucidation, were consid- 
ered important by metropolitan savants.’ 23 And yet it was suggestive of the rel- 
ative backwardness attributed to colonial science that, in presenting die medal 
in 1837, Lyell pointed out that when Falconer and Cautley made their discov- 
ery they were not ‘versed in fossil osteology’ and, ‘being stationed on the 
remote confines of our Indian possessions’, were far from any ‘living audior- 
ities’ or standard work of palaeontology. Lyell commended ‘die manner in 
which diey overcame these disadvantages, and saw die enthusiasm with which 
they continued for years to prosecute dieir researches, when thus isolated from 
the scientific world’ as being ‘truly admirable’, but the imputation was, none 
the less, diat science in the colonies was inevitably a more amateurish pursuit 
than in the metropole. 24 Falconer was himself loath to leave London to resume 
his colonial ‘isolation’, and Darwin and Hooker, too, regarded his return to 
India as a significant loss to metropolitan science. Once back in Calcutta, 
Falconer showed his displeasure by being petulant and snobbish towards the 
Asiatic Society, die body that had first brought the Siwalik fossils to interna- 
tional attention. 25 

Whether justified or not, an acute sense of isolation haunted the geological 
science of the Company period. When combined with British empiricism, it 
bred a science that was as diffident as it was dependent. The surgeons, engi- 
neers and army officers who first wrote about geology often lamented their 



22 Horace B. Woodward, The History of the Geological Society of London (London, 1907), pp. 128—9, T 99’ 
Matthew H. Edney, Mapping an Empire: The Geographical Construction of British India, 1J6J—1843 (Chicago, 
1 997)5 P- 147- 

23 Andrew Grout, ‘Geology and India, 1770—1851: A Study in the Methods and Motivations of a 
Colonial Science’, Ph.D., University of London, 1995, p. 83. 

24 P. N. Bose, ‘Natural Science’, in Centenary Review, p. 61. 

25 Hooker to Darwin, 25 March 1846, in Burkhardt and Smith (eds.), Correspondence , in, p. 305; 
Hooker to Darwin, 13 October 1848, Correspondence , iv, p. 172. 
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own lack of expertise. They saw themselves as amateurs, essentially confined 
to ‘collecting and recording with precision’; this was (to their minds) a worthy 
enough task but its main function was to provide die raw data that more expert 
minds in Europe might evaluate and incorporate into wider systems of 
scientific knowledge. ‘I am not learned enough in the science to become an 
advocate for any party’, observed Franklin, alluding to the Huttonian- 
Wernerian controversy that had dogged British geology earlier in the century; 
‘a few lessons when in England, and the great volume of nature have been my 
chief guide’. All he aspired to was ‘to record facts, to lay down strata correctly 
though not minutely on a map, [and] to extract that which is useful or profitable 
in the science’. 26 There was a feeling, too, not confined to geology, that even 
the most talented scientific minds in India failed to attain their full potential or 
receive the recognition they deserved. The Calcutta Review claimed that James 
Prinsep, who wrote more than sixty articles for the Asiatic Society between 
1825 and 1839 on subjects as diverse as meteorology, geology and numismat- 
ics, could have become ‘the Humboldt of the east’ had he only ‘been spared to 
us’, but he died in 1 840, aged only 41 . Despite the zeal and energy displayed by 
Company scientists, their talent, it seemed, was spread thinly and over too 
many fields, or official duties prohibited a more single-minded pursuit of 
science. Even those who gained a reputation outside India - such as Falconer, 
Everest, and the surgeon-botanist J. Forbes Royle - felt like novices when 
they first ventured into scientific circles in Britain. 27 Nor was the isolation that 
Lyell referred to much diminished by the end of the Company period. ‘We 
labour under immense disadvantages in this country in the want of books of 
reference and collections for comparison’, remarked Thomas Oldham in 1856. 
“We are working under the same difficulty that would affect a tradesman 
without his tools or a physician without medicines.’ In these circumstances it 
was ‘utterly impossible to attain the same progress which should be looked for 
in Europe’. 28 

Not all science under the Company was as itinerant as Buchanan’s surveys 
or as fortuitous as finding the Siwalik fossils. Up-country surveys, missions of 
scientific reconnaissance and opportunistic observations during troop 
marches and canal works were supplemented by the science of city-based 
learned societies, journals and museums, and these, as much as official policy 
and patronage, helped shape the character of colonial science. The earliest and 
most celebrated of India’s learned societies, the Asiatic Society of Bengal, was 

26 Franklin, ‘Geology’, p. 37. 27 ‘Works on the Himalayas’, CR, 4 (1845), pp. 163-5. 

28 Satpal Sangwan, ‘Reordering the Earth: The Emergence of Geology as a Scientific Discipline in 
Colonial India’, IESHR, 31 ( 1 9941, p. 305. 
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established in Calcutta in January 1784 on the initiative of the judge and 
Orientalist Sir William Jones. Though inspired by the Royal Society in London 
(one early indication of the role that the Royal Society was to play as model 
and mentor for science in India throughout the colonial period), the Asiatic 
Society was not primarily a scientific body. 29 However, in the absence of the 
kinds of specialised scientific societies that flourished in London after the 
founding of the Geological Society in 1 807, it functioned as the main platform 
for Western science in India until replaced by die Indian Science Congress in 
1914. Articles on scientific topics appeared intermittently in the Society’s 
Asiatic Researches between 1788 and 1 839, but, like die Company itself, it showed 
greater favour towards literary and linguistic studies. In 1 808, in an attempt to 
encourage more scientific contributions, a committee was established ‘to 
promote the knowledge of natural history, philosophy, medicine, improve- 
ments of the arts and sciences, and whatever is comprehended in the general 
term physics’. 30 The ‘Physical Class’, though revived in 1828, met only errati- 
cally and attendance was poor. By the 1830s the Asiatic Society of Bengal was 
competing with other scientifically oriented Calcutta societies, including the 
Agricultural Society set up in 1820 and the Medical and Physical Society in 
1823. Beyond Bengal, comparable societies also came into existence, notably 
the literary, scientific and medical societies of Bombay and Madras. 31 The 
Royal Asiatic Society in London, founded in 1823, provided a further forum 
for the presentation and discussion of Indian material and, by virtue of its 
location, was more closely integrated into the world of metropolitan scientific 
societies. 

Museums, too, were important not just as sites for the pursuit of scientific 
knowledge but as a way of establishing the reputation and self-esteem of colo- 
nial science. Although vast quantities of botanical, zoological and geological 
specimens were sent to London to form part of die Company’s India Museum 
or for distribution to Continental collections, many were retained in India. As 
the region’s premier scientific body, the Asiatic Society was anxious that its col- 
lection (including thousands of rock and mineral specimens) should be prop- 
erly housed and displayed and that Calcutta should have a museum that would 
vie with institutions in Europe and yet be a scientific window onto India. First 
proposed by the naturalist Nathaniel Wallich in 1814, die museum was 
intended ‘for the reception of all articles that may tend to illustrate Oriental 
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manners and history, or to elucidate die peculiarities of art and nature in the 
East’. 32 The Bombay Literary Society, founded in 1 804, followed suit with its 
own museum of natural history and antiquities in 1815. Museum collections 
had their practical uses. In 1 83 5 the Government of India, enticed by prospects 
of exploiting coal and other minerals, decided to found its own museum of 
economic geology, initially entrusting the task to the Asiatic Society before, in 
1856, transferring the collection to the Geological Survey. 

Museums were also one of the institutional sites on which a more profes- 
sionalised science was beginning to be established. In 1841 the zoologist 
Edward Blyth was sent out from England as die Society’s full-time museum 
curator, a post he held until 1 862. His appointment, paid for by die Company, 
has been seen as initiating a new phase in the history of colonial science in 
India, but his predicament was also indicative of the constraints on scientific 
endeavour in this period. As a Company employee, Blyth was tied to his official 
duties and needed permission even to leave Calcutta. In fourteen years, he 
lamented to Darwin in 1855, he had ‘hardly been out of’ the city and lacked 
the ‘great advantages of travel and personal observation elsewhere’. Poor pay 
and die want of books, space and competent assistants left Blyth desperate to 
return to England. 33 

In an age in which die printing press assumed an indispensable role in the 
dissemination of scientific ideas, 34 journals, too, had a prominent place in nur- 
turing Western science in India. Not only did diey emulate the practice of 
learned societies in Europe; diey also helped to maintain contact between edu- 
cated Europeans scattered across India and adjacent territories, and served as 
a means by which scientific observation and speculation could be relayed to 
and from India. In 1829 Captain J. D. Herbert, Deputy Surveyor-General, 
launched the monthly journal Gleanings in Science. Intended as both a digest of 
scientific articles from Europe and a vehicle for local communications, 
Gleanings was soon swamped by the latter, which ranged with little discrimina- 
tion from die introduction of steamboats on the Hooghly to ways of keeping 
wine cool in India. One reviewer complained that, despite the wealth of 
opportunity India presented for scientific study, die Asiatic Society had 
neglected physical science and natural history; Jones’s interests had been pre- 
dominantly literary and the government of a foreign country was bound to 
attach more importance to language than to science. 35 No less discouraging 

32 B. V. Subbarayappa, ‘Western Science in India up to the End of the Nineteenth Century AD’, in 
D. M. Bose, S. N. Sen, and B. V. Subbarayappa (eds.), A. Concise History of Science in India (New Delhi, 
1971), pp. 528—9. 33 Burkhardt and Smith (eds.), Correspondence , v, pp. 392, 401. 

34 Cf., John Ziman, The Force of Knowledge: The Scientific Dimension of Society (London, 1976), pp. 97—9. 

35 ‘Analyses of Books’, Gleanings , 1 (1829), p. 21 1. 
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than the indifference of the state was the apathy of the public. At a time when 
the Geological Society in London could boast of having more than 700 
members, membership of the Asiatic Society seldom exceeded 250: in 1845 it 
sank to a miserable 1 1 9. The weekly sessions with which the Society began had 
dwindled by 1799 to monthly meetings. India’s other learned societies could 
expect even fewer supporters and subscribers. In 1825 the Medical and 
Physical Society of Calcutta had just over 200 members. In 1 829 die editor of 
Gleanings estimated that the journal-reading public in Bengal numbered no 
more than 2,000. Three years later, Gleanings was taken over by die Asiatic 
Society and incorporated into the Journal of the Asiatic Society , which over the 
next fifty years published several hundred papers on scientific subjects. 36 

Undeterred by the fate of Gleanings , several other scientific and medical jour- 
nals sought to establish themselves between die 1820s and 1850s. They 
included the Calcutta Journal of Natural History, launched in 1 840 by Surgeon 
John M’Clelland, who wrote many of the early articles himself. His opening 
editorial was not auspicious: ‘The usual apology for being without a periodical 
in the metropolis of British India exclusively devoted to objects of science is 
that it would not pay.’ He was determined, none the less, to put Calcutta’s ‘taste 
to the test’. 37 He also hoped the Calcutta Journalwould become the focus for an 
Indian branch of the British Association for the Advancement of Science, 
believing a periodical especially necessary for diis purpose in India, where ‘the 
cultivators of science are so few, and the nature of their various duties such as 
to prevent their assembling at any one place’. 38 But the idea failed to win 
support and the journal folded in 1 847. 

Many of the journals of the period set out to educate and inform their read- 
ership in ways that suggest the importance of science less as an instrument of 
state than as a means of promoting the cultural cohesion and social identity of 
the European elite. It has been argued that in an increasingly class-riven Britain 
scientific societies helped give a sense of solidarity and collective purpose to 
the new, urban middle class: science symbolised order in a world threatened by 
rapid social change and working-class militancy. 39 Matthew Edney has similarly 
argued that the pursuit of science in India helped to differentiate the European 
elite from both Indians and British soldiers, merchants and planters. 40 Science 
certainly served to promote and preserve a sense of cultural commonality 
among educated Europeans in India while helping them to maintain contact 
with cultured society in Europe. It reassured the colonial elite that they 

36 Subbarayappa, ‘Science’, p. 500. For further discussion of the nature and significance of scientific 
publications in this period, see Grout, ‘Geology and India’, pp. 87—104. 

37 CJNH, 1 (1840), p. 1. 38 Ibid., p. 8. 39 Morrell and Thackray, Gentlemen , pp. 22—31. 
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belonged to a world of metropolitan taste - or could gain ready access to it. 
The editor of a volume of Asiatic Researches devoted to geology maintained that 
every European in India was capable of making some contribution to science. 
‘Scattered as are our countrymen in die East, over so large a portion of the 
surface of die earth as yet unexplored by science, the most common observer 
can hardly fail to notice phenomena that may be important for the purpose of 
physical research.’ The ‘unscientific enquirer’ might do little more than collect 
and observe, but he (the assumption was invariably masculine) could pass his 
data on to others better able to use them, or, through self-instruction, he could 
readily acquire a ‘more accurate knowledge’ for himself. 41 The Calcutta Review, 
launched in 1 844, also took its didactic responsibilities seriously. Its declared 
intention was to bring together ‘useful information’ and ‘sound opinions’ 
about Indian affairs, and to ‘conduce . . . directly or indirectly, to the ameliora- 
tion of die condition of the people’. ‘The bane of this country is ignorance’, 
the editor declared, not the ignorance that existed in the ‘dark recesses of 
native life’, but that which existed ‘in high places - among the ruling body - 
among the men to whom inscrutable Providence has submitted the destinies 
of India’. 42 

Implicit here, as in much of the scientific literature of the period, was crit- 
icism of the Company for not being better informed about, or more recep- 
tive to, science. But the Revieul s passing reference to ‘the dark recesses of 
native life’ highlights anodier aspect of European science under the Company 
- its externality. Despite declarations, like that made by the Governor- 
General, Lord Bentinck, in 1835, that the ‘great object’ of the British govern- 
ment in India ‘ought to be die promotion of European literature and science 
among the natives of India’, 43 when it came to scientific societies, museums 
and journals, it was evident that Western science was primarily about India 
and Indians, and only secondarily for and by them. The founding members of 
the Asiatic Society were all Europeans, and Jones in his inaugural address left 
open for later consideration whether Indians should be allowed to join. 
Though papers were from time to time submitted and read on their behalf by 
European members, no Indians were admitted to membership of the Society 
until 1829. Thereafter they were actively involved, including Ramkamal Sen, 
who served from 1838 as its ‘native secretary’ and donated many items to the 
Society’s museum. In its early years, too, the Bombay Literary Society had as 
much a social function as an intellectual agenda: ‘Its members formed a select 

41 AR , 18 (1833), p. ii. 42 CR, 1 (1844), p. ii. 
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circle of high-placed Europeans who met together for mutual friendship as 
well as for “die feast of reason and flow of soul”.’ When, after 1840, as a 
‘natural consequence of the growth of education in the country’, Indians 
began to be admitted, ‘it involved a considerable departure from the original 
design’. 44 

It would, nevertheless, be a mistake to see Indians as totally isolated from 
the scientific enterprise of the period. A striking example of their direct 
engagement was the career of Bal Shastri Jambedkar, a Brahmin from 
Ratnagiri district, who became secretary to the Bombay Educational Society in 
1827 at the age of 17 and translated Lord Brougham’s Treatise on the Objects, 
Advantages and Pleasures of Science into Marathi. He became ‘native secretary’ to 
the Oriental Translation Committee of the Bombay branch of die Royal 
Asiatic Society, working alongside British Orientalists. When Elphinstone 
College was established in 1 834 he became a professor of mathematics and, as 
well as teaching astronomy and mathematics, translated scientific works into 
Marathi. He also encouraged Indian interest in chemistry, natural history and 
other aspects of the ‘useful’ knowledge of the West through his Anglo-Marathi 
journal, die Darpan. The journal, and its successor Dig Darpan, reflected the 
attitudes and concerns of the first generation of Western-educated in Bombay, 
‘convinced of the need for an expansion of India’s intellectual horizons and 
for a revaluation of her traditional social and religious beliefs’. 45 Perhaps 
because it had a more practical programme than die Asiatic Society, Calcutta’s 
Agricultural and Horticultural Society had from its earliest years Indian officers 
and members, including such leading bhadralok figures as Dwarkanath Tagore 
and Radhakanta Deb. In keeping widi its wider purpose of ‘improvement’ and 
the dissemination of ‘useful’ agricultural knowledge, some of the Society’s 
Transactions appeared in Bengali. It is important, then, not to assume diat 
Indians were merely passive spectators or simply informants in relation to the 
Western science of the Company period. There is no doubt that in Calcutta, 
as in Bombay, middle-class Indians were both attracted by the practical appli- 
cation of Western science and technology and anxious to understand how they 
had given their British rulers such a remarkable ability to control and exploit 
the material world. 46 
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SCIENCE AND ORIENTALISM 

The involvement of Indians in the scientific activities of the Company period 
brings us back to the question of the relationship between Western science and 
indigenous knowledge. In contrast to much previous scholarship, which has 
tended to emphasise die discontinuities that resulted from the advent of 
British rule, C. A. Bayly has recendy argued that the ‘colonial information 
order’ was ‘erected on the foundation of its Indian precursors’. Between the 
1780s and 1870s, ‘beyond the purview of British institutions’, the agents and 
representatives of the older systems of knowledge survived ‘traumatised, but 
recognisably the same’. 47 Just as Indians assimilated and adapted Western doc- 
trines and technologies, so Western scholars and administrators embarked on 
a protracted intellectual engagement widi Indian epistemologies that lasted 
well into the nineteendi century. Despite British rule, Indian systems of infor- 
mation and knowledge retained a high degree of autonomy and hence 
remained relatively inured to colonising attempts to combine political control 
with cultural hegemony. 

Although the present work is only marginally concerned with the processes 
of intelligence-gathering and social communication that Bayly describes, his 
book also discusses odier arenas of cultural engagement, such as astronomy, 
botany and medicine, which are more central to this discussion, and it force- 
fully poses die question of how closely Western science in India drew upon, 
or was even dependent upon, Indian ideas and information. Our historical 
understanding of ‘colonial discourse’, Bayly argues, ‘must refiect the pervasive- 
ness of Indian agency, of the Indian intellectual challenge, and of Indian cul- 
tural vitality’. 48 Aldiough Bayly’s attention is largely directed elsewhere, one 
place to begin considering the role and extent of the Indian contribution to 
the science, technology and medicine of the Company period is by looking at 
the institutional sites and discursive practices of colonial science itself. 

Although in some respects India seemed to be located on die outer periph- 
eries of metropolitan science, European scholars and scientists in India often 
saw themselves as possessing unique opportunities and responsibilities. In his 
opening address to die Asiatic Society in 1784, Sir William Jones laid down a 
challenging agenda for its members, one that gave the Society a crucial role in 
the scientific investigation of Asia’s society, history and environment. He 
directed them to examine whatever was ‘rare in the stupendous fabric of 
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nature’, to revise tire geography of Asia through ‘new observations and dis- 
coveries’, and to ‘trace the annals and . . . traditions of those nations who, from 
time to time, have peopled or desolated it’. They were to illuminate the forms 
of government, the civil and religious institutions of the people of Asia, 
enquire into their astronomy, arithmetic and geometry, their systems of moral- 
ity, grammar and rhetoric, their skill in medicine and surgery, their knowledge 
of chemistry and anatomy. The Society was to examine tire agriculture, manu- 
facturing and trade of Asia, its music, architecture and painting, even its 
pottery. In short, it was to reveal every aspect of ‘man and nature’ in Asia, 
‘whatever is performed by the one or produced by the other’. 49 

As Thomas Trautmann has recently argued in tracing the background to 
Jones’s linguistic theories, 50 this wide-ranging intellectual agenda can be seen 
as part of an attempt to bring India and its newly discovered arts, sciences and 
history into a closer and more intelligible relationship with Western knowledge 
in a culture still dominated, despite its Enlightenment credentials, by biblical 
notions of tire origins of race and language and of the earth’s antiquity. This 
task was to be achieved by establishing the relationship of India’s peoples and 
languages to those of Europe (an aim exemplified by Jones’s discovery of the 
shared origins of Sanskrit, Greek and Latin); by comparing the traditions of 
the Bible with the legends of the Hindus to arrive at a mutually agreed chro- 
nology; and (one might add) by exploring die ‘family’ connections that linked 
Asia’s flora and fauna, as surely as its human inhabitants, to their European kith 
and kin. Orientalist scholarship between the 1770s and 1 840s was more, there- 
fore, than an objective ‘discovery’ of India or an impartial appraisal of Eastern 
knowledge. In as much as one can ascribe to them a single, common agenda, 
the Orientalists attempted to situate India materially and culturally relative to 
Europe and in die process to learn from the East whatever might serve to 
improve or enrich their own civilisation. In common with wider 
Enlightenment attitudes towards non-European societies, this involved a 
search for correspondences and connections but it also ultimately entailed a 
pursuit of difference and the unfolding of a hierarchy of nations from the 
most primitive to the most civilised. 51 India’s knowledge of itself was seldom 
deemed adequate or complete, but needed to be supplemented and contextu- 
alised by Western understanding. When it came to science, Jones declared in 
one of his more intemperate utterances, ‘Asiatics’ were ‘mere children’. 52 
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Moreover, as befitted the wider Enlightenment project, Orientalism embraced 
‘nature’ as well as ‘man’ and so brought a European scientific understanding of 
the natural world to bear on the assessment of India’s material and cultural 
existence. It brought together (as in Prinsep’s works), and without clear disci- 
plinary distinction, philology, numismatics, ethnology, zoology, geology, and 
meteorology, even if, as in the Asiatic Society, language, literature and religion 
seemed initially to offer more fruitful avenues of enquiry into India than the 
natural sciences. 

The underlying attitude of superiority to indigenous science can be briefly 
illustrated by reference to Indian astronomy, which attracted much attention in 
early Orientalist scholarship and which Bayly cites as an example of the con- 
tacts and continuities that existed between indigenous and Orientalist knowl- 
edge. Astronomy was one of the most technically accomplished sciences in 
eighteenth-century Europe, and it is not surprising that it should be well rep- 
resented among the sciences of the Company period. It was also of great prac- 
tical value since, until reliable timepieces and accurate surveying techniques 
were developed, the determination of longitude for navigation and map- 
making depended on observations of the moon and eclipses of Jupiter’s sat- 
ellites. Evidence of an ancient, still extant, astronomical tradition in India 
naturally aroused curiosity and suggested an area where the West might with 
profit learn from the East. Astronomy also raised intriguing questions about 
the antiquity of Indian civilisation and the extent of its technical and scientific 
achievements. The observatories built by Raja Jai Singh in the early eighteenth 
century drew appreciative comment from many European travellers. In 1777 
a carefully annotated account of the observatory at Benares, reputedly dating 
from the age of Akbar, if not earlier, was presented to the Royal Society; its 
author praised the ‘mathematical exactness’ of the stone instruments but cast 
doubt on the knowledge of contemporary Brahmins. 53 Following sightings 
made in India in the 1760s of comets, eclipses and the transit of Venus, obser- 
vatories were built between 1792 and 1 842 by the Company or its Indian allies 
at Madras, Calcutta, Lucknow, Trivandrum and Poona. These reflected the 
extent of mutual interest in astronomy but, for the Company, practical needs 
were generally uppermost. Michael Topping, Superintendent of the Madras 
Observatory, thus described astronomy as ‘die parent and nurse of navigation’. 
He hoped to see ‘the charts of these eastern seas in a more correct state than 
those even of Europe; or at least a regular system established for the perfec- 
tion of Indian geography’. His successor, John Goldingham, pursued this 
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essentially pragmatic goal by preparing two volumes of data on the satellites 
of Jupiter. Astronomers tried subsequendy to develop a wider scientific role 
for their observatories but, like many other scientists in India, they found that 
they were expected to perform so many routine technical and administrative 
duties that they had litde time to pursue scientific research. 54 

At first astronomy seemed a likely bridge between Western and Indian 
scientific knowledge. Orientalists not only noted the design and working of 
Indian observatories, but also, like H. T. Colebrooke, wrote sympathetically on 
Hindu astronomy. Europeans were employed as astronomers at Indian courts, 
including that of the Nawab of Awadh, who in 1831 appointed J. D. Herbert 
as the superintendent of his Lucknow observatory. A further stimulus to 
British interest in Indian astronomy was a paper by the Scots mathematician 
John Playfair in 1789 on ‘the Astronomy of die Brahmins’. This took up the 
idea, earlier propounded by the French astronomers Le Gentil and Bailly, that 
Indian astronomy was not part of die Western astronomical tradition, trace- 
able back to the ancient Middle East, but an entirely separate system, dating 
from as early as 3000 bc, and which had produced astronomical observations 
and predictions of astounding accuracy. Playfair’s assertions in turn attracted 
the attention of the Asiatic Society, but, Trautmann claims, ‘the question was 
never whether Indian astronomy had something new to offer Europe’. The aim 
was rather to assess die antiquity of Indian astronomy ‘using the modern 
astronomy of Europe as the standard and means of investigation’. 55 

Although European interest in Hindu astronomy resurfaced periodically, its 
practical value and scientific worth were viewed with growing scepticism. A 
writer in the Calcutta Review in 1 844 acknowledged that the Hindus had at a very 
early date been able to predict eclipses of the sun and moon with ‘very consid- 
erable accuracy’, but thereafter (following the standard Orientalist line) he 
believed that Indians had not only failed to advance further but actually ‘ret- 
rograded in their knowledge of die principles of science’. Nor was that all. Far 
from being of great antiquity, one of the principal texts, the Surya Siddhanta, 
was now said to date only from the eleventh to thirteenth centuries ad and to 
be based on certain simple (and largely erroneous) principles rather than on 
actual observation. The author went on to declare that the ‘Puranic system’ of 
astronomy, geography and chronology was ‘such a mass of absurdity and mon- 
strous folly, that we should listen very favourably to any proposal that should 
promise to drive it out of the minds of the people’. It seemed to be formed 
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‘with the special view of defying all verisimilitude, and showing the extent to 
which a corrupt imagination can proceed in the conception of monstrosity’. It 
was ‘by actual measurement and actual inspection, by the measuring-rod, the 
theodolite and the telescope, that the Puranic idol’ was to be ‘demolished ’. 56 
As T. B. Macaulay had put it no less scathingly nine years earlier, Indian astron- 
omy so defied credibility that it would ‘move laughter in girls at an English 
boarding school ’. 57 

Further evidence of die yawning gulf between Western science and Indian 
knowledge can be found in botany, a science which, following Linnaeus, had 
become a ‘project of rationalisation, an effort to create a set of concepts and 
procedures that would bring uniformity, consistency, and coherence to the rep- 
resentation of a clearly defined domain of natural objects ’. 58 As overseas expe- 
ditions left Europe ‘drowning in [plant] novelties’, taxonomy assumed vital 
importance in trying to keep track of different species and to establish a 
common system of plant identification. Linnaeus’s binomial taxonomy and his 
sexual system of classification system, though the latter was later abandoned 
in favour of the ‘natural system’, suggested relatively simple means by which 
plants could be identified and compared worldwide . 59 Jones favoured giving 
Indian plants ‘their true Indian appellations’, using romanised Sanskrit, claim- 
ing that Linnaeus would have done likewise ‘had he known the learned and 
ancient language of this country’. He urged botanists to study Sanskrit, to gain 
a better knowledge of India’s medicinal plants and draw upon Indian botani- 
cal expertise . 60 But Jones’s advice was largely ignored. In his Flora Indica 
Roxburgh used a motley brew of Sanskrit, Bengali, Arabic, Persian, Hindustani 
and Hebrew. A generation later, Buchanan recommended the use of Sanskrit 
place and plant names, on die grounds that these were ‘known to all Hindus of 
learning’, but he was hardly consistent in this himself . 61 

By the early nineteenth century Indian plant taxonomy was an increasingly 
vexed issue and reflected the wider problem of how to utilise indigenous 
knowledge and informants without compromising the credentials of 
European science. Peripatetic naturalists like Buchanan relied heavily upon 
information from guides and translators, but they did not want to appear over- 
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dependent on what they took to be the highly unsystematic state of indigenous 
knowledge. In the course of his journey through Mysore in 1 800, Buchanan 
noted with annoyance that villagers pretended to know the name of every 
plant, but actually used a limited repertoire of ‘specific appellations’, such as 
‘large’, ‘small’, ‘cultivated’ and ‘wild’ to describe plants. Many names were thus 
given ‘to the same species, and sometimes the same name to different species, 
with so little accuracy, that any person, who depends on their accounts will find 
himself thrown into great confusion’. 62 Robert Wight, another botanist of 
south India, had a similar experience, being given half a dozen different names 
for the same plant in the space of a few miles. He concluded that Indians had 
‘no means of producing an uniformity of name, and very frequently confound 
one name with another, so that our inserting these would only tend to mislead’. 
This posed a real danger when it came to identifying medicinal or poisonous 
plants. 63 

Although increasingly the testimony of nature was preferred to the testi- 
mony of ‘natives’, the rejection of local nomenclature was by no means abso- 
lute. As late as 1 874 Dietrich Brandis urged forestry officers to learn Sanskrit 
and vernacular plant names, ‘for in many instances they have a fixity which 
systematic names do not yet possess’. 64 But in general botanists favoured a 
tightening up of Indian taxonomy to bring it more closely into line with 
Europe. This was especially so when India’s flora began to be studied by nat- 
uralists with no grounding in Indian languages. Hooker, who could never have 
assembled his vast collection of Himalayan plants without a small army of 
local assistants, warned against the proliferation of supposedly new species by 
giving indigenous names to what were in fact familiar plants. In its current 
‘backward state’ Indian botany presented ‘a perfect chaos of new names for 
well-known plants, and inaccurate or incomplete descriptions of new ones’. 65 
In thus shedding its earlier Orientalist flirtation with Sanskrit and adhering 
more closely to European taxonomy, Indian plant nomenclature was indicative 
of a wider trend towards conformity in India’s colonial science. 

THE TRIGONOMETRICAL SURVEY 

The Great Trigonometrical Survey of India has assumed an exemplary impor- 
tance in the history of science under the Company. Susan Faye Cannon once 
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remarked that, in seeking to establish the ideological imperatives behind 
British rule in India, the survey showed ‘die workings of British policy better 
than still another study of Macaulay’s education minute’, adding that, as a 
scientific enterprise, ‘it overshadowed all European geodetic operations’. 66 
Surveying has served to illuminate the colonial power’s ideological commit- 
ment to, and material motivation for, a sustained engagement with science on 
a grand (indeed subcontinental) scale, and to demonstrate the manner in which 
Western science in India might function more in response to local needs and 
conditions than at die behest of metropolitan science. With Michel Foucault 
in mind, the Indian surveys (and the accompanying exercises in map-making 
and topographical depiction) have been seen as constituting ‘grids’ of discipli- 
nary knowledge, a means by which the British established a comprehensive 
network of surveillance and control over the Indian countryside. Matthew 
Edney has recently proposed (primarily in order to dispute that such a totalis- 
ing project was ever in practice realisable) the idea of survey as a kind of 
scientific ‘panopticon’ designed to give the imperial power the capacity to ‘see’ 
and ‘know’ India in a systematic and scientific manner. Although he concludes, 
predictably, that the survey was a ‘tiawed geographic panopticon’, we are none 
the less presented with die idea of the trigonometrical survey as standing at 
the forefront of British efforts to colonise India dirough science and technol- 
ogy and of scholars’ attempts to establish the wider significance of colonial 
scientific and technological practices. 67 

Initially, surveying in India was closely bound up with a quest for depend- 
able maps. European mapping of South Asia began in earnest with the French 
in the early and mid eighteenth century but advanced more rapidly after the 
English East India Company acquired Bengal and parts of southern India. 
Early map-making was primarily carried out through detailed, descriptive 
accounts of the features and topography of specific localities, as in the case of 
Mackenzie’s survey of Mysore, or dirough military surveys taken along a line 
of march. These in turn provided die basis for regional maps of the kind diat 
established James Rennell’s cartographic reputation. Appointed India’s first 
Surveyor-General in 1767, Rennell conducted a topographic survey of Bengal 
and Bihar, subsequendy published as his Bengal Atlas of 1780, and in 1783 pro- 
duced a Map of Hindoostan. But these techniques of map-mapping were noto- 
riously haphazard, leaving blank large areas of the map away from the main 
routes and towns and even the distances between known points little more 
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than conjecture. Astronomical observations provided a partial corrective, and 
were used by Topping and Goldingham at the Madras Observatory to calcu- 
late distances along die Coromandel coast, but this technique, too, was prone 
to error and difficult to use as a basis for systematic mapping over a wide area. 
More effective survey and mapping techniques were at dais time being devel- 
oped in Europe, of which triangulation was the most important. The British 
Trigonometrical Survey, dating from 1 784, and the Irish Ordnance Survey pro- 
vided important technical and organisational precedents for the trigonometri- 
cal survey and map-making in India; to this extent metropolitan precedents 
were clearly of great significance. 68 

Beginning in 1799, William Lambton, a British infantry officer, employed 
the new technique of triangulation, measuring out baselines widi steel chains 
100 feet long, to determine the distance between Madras and the west coast. 
Checked against astronomical readings, die survey, completed only in 1817, 
could dien be used as a reliable basis for measuring and mapping south India. 
The perceived success of diis technique prompted the founding of die Great 
Trigonometrical Survey in 1818, with Lambton in charge of its India-wide 
operations. Its task was to extend triangulation from the southern peninsula 
into central and nordiern India (through areas but recently wrested from 
Maratha control), thus providing a basis for mapping the entire country. By the 
time of Lambton’s death in 1823 the survey had been carried as far as Berar in 
central India. Apart from the appeal to the state of its practical utility, the 
survey was seen by men like Lambton as being of immense scientific 
significance: British rule in India created a unique opportunity to measure a 
larger segment of the earth’s surface than had hitherto been attempted any- 
where else. The precise dimensions of the globe could dius be determined 
with unprecedented accuracy. 

Under George Everest, Lambton’s successor, the baselines were painstak- 
ingly re -measured with new equipment from Britain (the old measuring chains 
being replaced by ‘Colby’s compensation bars’ to minimise variation in the 
length of the measuring instruments) and the line of triangulation was pushed 
northwards to the Himalayas. By the time Everest retired in 1843 a ‘great 
meridional arc’ had been measured by triangulation over 1 , 500 miles from Cape 
Comorin in die south to Dehra Dun at the foot of the Himalayas. With sup- 
plementary surveys (the Calcutta, Bombay and Karachi longitudinal series) 
linking eastern and western India, and with extensions into the northwest and 
Burma, the survey should, in dieory, have provided an accurate basis by the 
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1 86os for mapping the entire subcontinent. In technique, as in scale, the Indian 
survey was in advance of any geodetic survey undertaken at the time either in 
Europe or by other European powers overseas. Despite its British and Irish 
antecedents, and despite the extensive reliance on imported equipment, it 
reflected the initiative and determination of the Company’s own military and 
scientific servants. It showed that colonial India was capable of generating its 
own techniques and institutions and was more than a mere camp-follower of 
metropolitan science. Despite Lambton’s initial lack of support from the 
Madras government, it also demonstrated that the Company was capable (in 
this instance at least) of a sustained commitment to science, to the extent of 
making the survey in effect India’s first dedicated scientific service. 

Celebrated in science, the survey also served more immediately utilitarian 
ends. Surveying by land was a necessary adjunct to measures to determine the 
precise location of India’s ports and coastal features and thus ensure greater 
security for the navy and maritime trade. As in Britain and France at the time, 
surveying operations reflected die close collaboration between cartography 
and the army, with its urgent need for maps that would reliably serve its needs 
in wartime. The Indian survey significantly originated under the auspices of an 
expansionist colonial state at a time of widespread warfare and political uncer- 
tainty in south and central India, and drew on the precedents of military engi- 
neers in Britain such as William Roy. 69 Both Mackenzie’s topographical survey 
of Mysore and Lambton’s trigonometrical survey of the peninsula arose 
directly out of the defeat of Tipu Sultan in 1799. Reliable maps were needed 
for military use and, even after the defeat of the Marathas in 1818, continuing 
resistance in Punjab and die perceived threat of Russian expansionism gave 
surveying a lasting military significance. Looked at in broader terms, the survey 
was a means of addressing what one member of the Governor-General’s 
Council called the problem of ‘die immense regions subject to . . . British 
authority or influence’, in odier words of how to transform India, with all its 
political and topographical diversity, into a single, mapped entity, an ordered 
and rationalised imperial space. 70 

And yet, for all its military and political importance in ‘constructing’ and 
‘disciplining’ India, the survey, Edney has argued, never fulfilled its grand 
objectives. The ‘cartographic anarchy’ of the late eighteenth and early nine- 
teenth centuries was only partly resolved by triangulation. The survey began 
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only after much cartographic labour had already been expended, and its loosely 
constructed, Meccano-like skeleton was never sufficiendy comprehensive to 
provide a basis for mapping the whole of India. Inconsistencies in Company 
policy, intra-provincial rivalries, the smallness of the survey establishment, the 
vulnerability of survey parties to ill health and accidents, the enormous cost 
and physical difficulty of surveying across India’s rivers, mountains, deserts 
and jungles - all rendered a completely scientific survey an unrealisable goal. 
Edney sees this as calling into question the whole idea of the survey as a kind 
of omniscient, Foucauldian vision of empire, concluding that the ‘apparent 
perfection of the geographical panopticon promised by the Great 
Trigonometrical Survey’ was in die end ‘an empiricist delusion’. 71 Even so, 
even if triangulation failed to deliver a comprehensive survey, it is striking how, 
under an often lackadaisical, cash-conscious Company, a vast scientific project 
was effectively sustained over several decades and with a conscious acknowl- 
edgement that it might serve ideological as much as practical objectives. Few 
other scientific enterprises, under Company or Crown, were ever so consis- 
tently favoured and supported. 

There is a further point to be stressed about the survey. As with many other 
areas of early colonial science, it has rightly begun to be appreciated that 
mapping and surveying were heavily reliant on Indian skill and agency for their 
execution. Particular significance has attached to the career of Radhanath 
Sikdar, who worked for the survey from 1831 onwards, and die ‘pandits’ who 
after 1 860 secretly carried surveying deep into Tibet, well beyond the reach of 
British surveyors. 72 But as Edney demonstrates, the technical and organisa- 
tional precedents for the survey lay, not in India, but in the cadastral and top- 
ographical surveys developed in Europe since medieval times. Moreover, 
despite the genuinely appreciative remarks made by Europeans about individ- 
ual survey workers such as Sikdar, within the survey as a whole Indians were 
strictly confined to subordinate posts. This was indicative of the manner in 
which such scientific endeavours and technological achievements were seen to 
reflect the superiority of Europe itself. ‘By measuring the land,’ Edney 
remarks, ‘by imposing European science and rationality on the Indian land- 
scape, the British distinguished themselves from the Indians: they did science, 
the Indians did not.’ In form and function the survey articulated a British 
mastery over the Indian landscape, reducing the ‘mystical, religious, Hindu 
space of India to a rational, scientific, imperial structure of space’. 73 

71 Edney, Mapping, p. 30. 
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GEOLOGY 

Although natural history and environmental sciences were among the main 
disciplinary sites of the Company period, some sciences found more favour 
than others. Despite significant descriptive accounts of snakes, fishes and 
birds, and pioneering work by Buchanan, Hodgson and Blyth, zoology was 
slow to establish itself as a distinct discipline in India, despite the wealth of 
material available. One reason for this was the lack of official interest and of 
an institutional base. Less obviously a ‘useful’ science than trigonometry or 
botany, zoology continued to reflect the passions of the amateur enthusiast, 
collector and hunter. T. C. Jerdon’s Mammals of India in 1874 marked a move 
towards more a systematic study but, rather than invoke the material concerns 
of state and society, his manual was primarily intended for ‘sportsmen and 
observers’. 74 Shikar (hunting) long remained one of Indian zoology’s principal 
sources of inspiration and information. 

Geology, by contrast, progressed rather more rapidly from amateurism to 
professional status and state support. Initially, as Andrew Grout has pointed 
out, geological investigation in India was slow to develop. One reason for this 
‘antipathetic attitude’ was concern by the Company and influential pressure 
groups in London that India should not compete with Britain’s own produc- 
tion of copper and other minerals. Another factor was a presumption that 
India was, and should remain, primarily a site for agricultural production, but 
a general ignorance of India’s resources, an apparent lack of technical exper- 
tise and an exaggerated sense of the technological difficulties involved further 
discouraged systematic investigation before the 1830s. 75 Early accounts of 
mineralogy and stratigraphy were accordingly descriptive and sporadic. 
Reflecting on this in 1 83 3, James Calder hoped that, just as Indian botany had 
‘found its Linnaeus’ in Roxburgh, so ‘we may yet see the treasures of the animal 
and mineral kingdoms unfolded to us by a Humboldt and a Cuvier’. 76 There 
was an inhibiting feeling, too, that India’s geology had less to offer of scientific 
interest than its botany or zoology. As late as 1 846 Captain Newbold extended 
to India Humboldt’s observation that, whereas a host of new plant and animal 
species greeted visitors to the Americas, ‘in the rocks we still recognise our old 
acquaintances; the same granite, die same gneiss, the same micaceous schists, 
quartz rocks, etc.’ 77 The vast plains and deep alluvium of north India and 
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Bengal at first stirred litde geological excitement and yielded few fossils. In 
remoter, less populated regions, ‘impenetrable jungles’ allowed only ‘a vague 
and scanty knowledge’ of underlying strata; wild animals and malaria added to 
the hazards of geological reconnaissance, as they did to those of surveying. 
Tigers, having ‘no regard for science’, would ‘eat up a geologist as soon as they 
would any other animal’. Until canals and railways ran a scalpel through the 
landscape, there were few deep excavations to reveal rock strata and expose the 
fossil record. Compared with Europe, the geology of India appeared ‘far less 
complex’, even ‘monotonous’. 78 Gradually, though, the distinctive features, the 
scientific opportunities and the practical rewards of Indian geology became 
apparent. The nature and origins of kankar (the calcareous nodules found 
extensively in north Indian soils) and laterite (first described by Buchanan in 
Malabar in 1800), the extraordinary depth of the alluvial deposits beneath 
Calcutta (revealed by boring for water to a depth of 500 feet), the vast extent 
and thickness of the Deccan lava flows (a feature, according to Newbold, ‘not 
to be surpassed in any other portion of the globe’), the momentous discovery 
of the Siwalik fossils, and (in an age awakened to the ‘sublime’ quality of 
mountain scenery) the fascination of the ‘stupendous’ Himalayas had earned 
for Indian geology by mid-century international interest. 79 It was to this 
science, above all others, Larwood grudgingly conceded, that ‘Indian field- 
workers contributed most significantly’. 80 

If, initially, geology reflected die individual enthusiasm of soldiers and sur- 
geons rather than any official policy of mineral extraction, by the 1830s the 
Company was becoming more aware of geology’s economic utility and new- 
found scientific standing. The arrival of steamships, with the prospect of rail- 
ways to follow, made a search for coal imperative, and in 1 836 a Committee for 
Investigating the Coal and Mineral Resources of India was duly created. The 
Industrial Revolution had formed a powerful image in British minds of the 
transforming power of coal and iron; coal was expected in India similarly to 
hasten the spread of ‘European arts and improvements’. ‘The history of coal’, 
declared M’Clelland as Secretary to die Coal Committee, was ‘sufficient to 
show how the manufactures of a nation may be improved by its judicious 
application, and there is no reason why its beneficial effect should be here less 
salutary than elsewhere’. 81 The committee sought to establish the location, 
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extent and accessibility of Indian coalfields, but its slow progress and lack of 
practical results illustrated the dilatory manner in which even such seemingly 
vital investigations often proceeded under die Company. ‘The government 
move slowly in matters of improvement unconnected with die ordinary duty 
of government in judicial, revenue and political departments’, a disheartened 
M’Clelland wrote to Lyell in 1844. ‘Reforms in matters involving scientific 
questions such as the examination of the coal formations of India . . . stand 
every chance of being laid aside until forced upon its attention.’ 82 In 1 846, D. 
H. Williams of the British Geological Survey arrived to oversee the explora- 
tion of India’s coal resources, but his death in 1 848 brought further delay. The 
Court of Directors then sent out Thomas Oldham, former Director of the 
Geological Survey of Ireland, whose arrival in 1 85 1 marked the birth of a more 
professional geological agency and, in the wake of coal, the beginning of a 
more systematic investigation of India’s stratigraphy and mineralogy. Over the 
next fifteen years, as India embarked on its railway age, twenty-seven coalfields 
were investigated. Under the impetus of economic and technological change, 
geology shed its ‘amateur’ status to become an integral branch of the colonial 
administration. In this respect, the Geological Survey of India, like the 
Trigonometrical Survey, represented the emerging role of scientific and tech- 
nological agencies in colonial state formation and in defining the expanding 
roles and responsibilities of the modern state in its Indian setting. 

BOTANY 

Utility was likewise the hallmark of colonial botany, but (like the 
Trigonometrical Survey) its significance extended beyond narrow instrumen- 
tality. Like geology, but from a much earlier date, Indian botany was seen both 
as having a practical utility and as being of interest to die international 
scientific community. A sound knowledge of Indian plants and their proper- 
ties was an important asset to a Company that traded in spices, indigo and 
other natural products and whose European servants were constantly plagued 
with sickness. In 1778 the Danish surgeon-botanist J. G. Koenig, previously 
attached to the Tranquebar Mission, became the first naturalist formally 
employed by the East India Company. Though pioneering work on Indian 
flora had been carried out by the Portuguese physician Garcia d’Orta in Goa 
in the sixteenth century and by the Dutchman Heinrich Van Rheede in Malabar 
in the seventeenth, it was Koenig who introduced Linnaean taxonomy to India 
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and linked die study of Indian flora to the emerging global networks of botan- 
ical science. His work impressed the entrepreneurial Banks in London and 
paved the way for Roxburgh’s research in south India. 83 Of all the sciences of 
Company India, botany was surely the least ‘provincial’ and the most closely 
embroiled widi metropolitan science. 

In Europe’s ‘age of improvement’ botany was essential for the introduction 
of new plants to augment revenues from agriculture and trade and to protect 
populations from disease and famine. In India such objectives, for all their 
underlying commercial self-interest, lent themselves to representations of 
foreign rule in humanitarian guise and a judicious blend of profit and philan- 
thropy was evident in die early history of India’s botanic gardens. The first of 
these, at Calcutta, was established following a proposal in 1786 by Colonel 
Robert Kyd. Drawn more to utilitarian horticulture than to botanical science, 
Kyd urged that a garden be established for practical purposes and not for col- 
lecting rare plants ‘as things of mere curiosity or furnishing articles for the 
gratification of luxury’. The introduction of exotics, like sago and date palms, 
would, he argued, supplement India’s apparently meagre store of food plants 
and protect against die famines that had several times in recent decades dev- 
astated Bengal. (At about the same time in south India famine encouraged 
Roxburgh at Samalkot to think along similar lines: botany thus gave early 
warning of the importance famine was to hold for the entire development of 
science, technology and medicine in nineteenth-century India.) Kyd further 
suggested that, at a time of continuing conflict with Holland and France, the 
British would benefit commercially from having their own supply of cinna- 
mon, still a monopoly of Dutch Ceylon, as well as indigo, cotton, tobacco, 
coffee and tea. The successful introduction and dissemination of such plants 
in Bengal would bring profit to the Company and enable the British to ‘out- 
strip our rivals in every valuable production which nature has confined to this 
part of the globe’. The Court of Directors was sufficiently impressed by Kyd’s 
economic arguments and the enthusiastic support given by Banks, an 
influential advocate for the contribution botany could make to trade and 
‘improvement’, to sanction die proposal in 1787. 84 

With Kyd as its Honorary Superintendent, a horticultural garden was laid 
out at Sibpur, across die Hooghly from Calcutta, but by the time he died in 
1793 the scheme had begun to flounder. The garden received a large number 
of plants from Southeast Asia and elsewhere, but many of the most important 
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introductions, including tea bushes from China, failed to thrive in Calcutta’s 
heat and humidity. Under Roxburgh, Kyd’s successor, the utilitarian engage- 
ment with economic botany was retained and extended (as through 
Roxburgh’s investigation of vegetable fibres), but the gardens became more a 
centre for plant collection and classification than Kyd had intended and the 
practical improvement of Indian agriculture remained a relatively neglected 
item on the agenda of Company science. Roxburgh confined himself to a 
‘quiet life in the Calcutta garden’, where he classified over 2,000 species, leaving 
to Buchanan and Wallich the ‘restless life’ of plant collection in Nepal, Assam 
and Burma, before they in turn took charge of the gardens after Roxburgh’s 
departure in 18 13. 85 

Though much the most famous, Calcutta was not India’s only botanic 
garden. By the 1850s there were several such gardens distributed throughout 
India; one of the most important of these was established at Saharanpur, on 
the southern fringes of the Himalayas. In 1817 Surgeon George Govan pro- 
posed Saharanpur as a suitable location for growing plants that would not 
thrive in Calcutta. 86 Govan left in 1821, but over the following decades the 40 
acre garden flourished and the sale of plants from Saharanpur, including many 
of die trees that lined the banks of the north Indian canal system, yielded a 
modest income. As the garden’s Superintendent from 1823 to 1831,}. Forbes 
Royle, investigated the properties and commercial potential of cotton, tobacco 
and other ‘useful plants’; tea was successfully introduced, but cinchona failed. 
He tried to impress on the Company the vast range of India’s vegetable prod- 
ucts and their value alike for ‘die comforts of the people’ and ‘die wants of a 
great empire’. 87 Royle, who continued to stress die commercial value of India’s 
economic botany after retiring to London, was (like many other surgeon-nat- 
uralists) well aware how much science depended on the Company’s favour, but 
also how sluggish it could be even where agricultural improvement was con- 
cerned. 

Botany also illustrates some of colonial science’s other roles. In die 1790s 
the Baptist missionary William Carey laid out a 5 acre garden and herbarium at 
Serampore, north of Calcutta, in which he tried to grow, among other plants, 
the hedgerow flowers that reminded him of his native Northamptonshire. 
There was more to this than homesick sentimentality. Botany, for Carey, as for 
many Christian naturalists of his day, was a celebration of God’s handiwork, 
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and when he edited his friend Roxburgh’s Flora Indica for publication, die tide 
page duly bore the inscription: ‘All Thy Works Praise Thee, O Lord.’ Carey, like 
Kyd, also valued the practical, ‘improving’ side of botany and he was largely 
instrumental in setting up the Agricultural Society of Calcutta in 1 820. 88 There 
is no doubt, too, that Company servants derived aesthetic pleasure from the 
study of Indian tiora and from the coloured plates and drawings that adorned 
their botanical works. Botany was an art form as much as a science, especially 
at the hands of illustrators like Vishnu Prasad and Laksman Singh, whose 
paintings for Hodgson, Wallich and Royle were both a necessary means of pre- 
serving and disseminating plant data and a means of utilising the decorative 
skills of Indian artists. 

A further aspect of botany was its intimate relationship with medicine. The 
science of botany had emerged in medieval and early modern Europe hand- 
in-hand with medicine; die identification of medicinal plants and a knowledge 
of their properties long remained an essential part of medical training. 
Although in Europe botany had achieved a degree of intellectual indepen- 
dence from medicine by the mid-eighteenth century, it still formed an integral 
part of the education of Company surgeons, especially those trained at 
Edinburgh University — Roxburgh, Buchanan and Falconer among them. Of 
the forty-two individuals I. H. Burkhill identified as practising botanists in the 
period up to 1 840, twenty-eight were surgeons, as were roughly a quarter of 
those active in the second half of the century. 89 That surgeons enjoyed a com- 
parable ascendancy in zoology, and to an almost equal extent in early Indian 
geology and forestry, made the Company’s medical service, in effect, an all- 
purpose scientific agency and for a long time obviated die need for other, more 
specialist, bodies. Not until 1890 did India have a Botanical Survey, or till 1 9 1 6 
an equivalent organisation for zoology. 

In India the close association between botany and medicine was strength- 
ened by the cost-driven search for local substitutes for imported drugs and 
the need to know the names and properties of plant medicines used by Indian 
physicians. 90 Like astronomy, this could constitute a significant link with 
indigenous knowledge, but it could be a critical as well as appreciative engage- 
ment. At Saharanpur, Royle, responsible for the medical needs of a large mil- 
itary station as well as for the botanic garden, investigated items of materia 
medica sold in local bazaars and speculated on the relationship between 
Indian medicine and that of the Middle East and Europe. Ultimately, he 
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reversed his original assumptions about the Graeco-Arabian origins of Indian 
pharmacology and, in a seminal piece of Orientalist reasoning, concluded 
that the Indian medical system was much older. 91 In pursuit of his botanical 
and medical interests, Royle enlisted the help of merchants who travelled to 
Kashmir to bring back seeds and plants for him, some of which he success- 
fully propagated at Saharanpur. Many of die plants investigated were of 
medicinal value and Royle sought to determine which plants Indian physicians 
used and to describe scientifically the nature and properties of each species; 
the results were published in his study of Himalayan flora in 1839. Since 
Hindu pharmacology was ‘noted for the employment of powerful drugs’ - 
such as aconite, nux vomica and croton - it was essential to know which plant 
was which, which parts of a plant should be used and for which purpose, and 
to standardise die taxonomy of medicinal plants across India as a whole. 92 On 
leaving India, Royle returned to London where he was Professor of Materia 
Medica at King’s College from 1837 to 1856. Like Falconer, Royle was one of 
several Company surgeons who subsequendy established scientific or aca- 
demic careers in Britain, and who, while maintaining an interest in India, made 
significant contributions to metropolitan science. 

SCIENCE IN THE TROPICS 

At a time when Orientalist scholarship was examining the connections 
between the languages, literatures and religions of India and Europe, the sci- 
ences of the period were engaged in the parallel exercise of situating India rel- 
ative to the rest of the natural world. In part this was an exploration of 
universality, fitting information about Indian stratigraphy or ornithology into 
an emerging global picture of the fossil record and geological epochs or of 
avian species and their distribution. At the same time, however, and with 
growing force, the scientists of the Company period were turning away from 
indigenous knowledge and addressing themselves directly to the forms and 
properties of India’s natural history and physical environment. In so doing 
they were investigating not only those aspects of nature that linked India to the 
more familiar scientific domain of Europe but also those that appeared to 
differentiate India, as an essentially ‘tropical’ country, from more temperate 
lands. This investigation established tropicality as one of the central paradigms 
of colonial science in India (and India, equally, as one of the primary sites for 
the investigation of tropical plants, animals and diseases). At the same time it 

91 J. F. Royle, An Essay on the Antiquity of Hindoo Medicine (London, 1837). 

92 Royle, Illustrations , 1, pp. 47—8. 
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gave emphasis to the external, judgemental nature of colonial science and the 
manner in which science informed colonial attitudes to Indian society and 
culture. 

The Western identification of tropical, as opposed to temperate, regions of 
the globe has a long history. It can be traced back to the early European 
voyages of exploration, but it was strengthened in the seventeenth and eight- 
eenth centuries by the apparent failure of white settlement in the West Indies 
and die lowlands of the tropical American mainland. The conviction grew drat 
such regions were unsuited by climate and disease for European setdement and 
agriculture and better fitted for African slavery and plantation crops. By the 
mid-eighteenth century, as European rivalries intensified, an extensive litera- 
ture in natural history, in topography and, above all, in medicine emerged, 
depicting the West Indies as a hazardous environment for peoples from the 
temperate lands of Europe. From this cardinal site, ideas of tropical ‘other- 
ness’ circulated around the globe. At first India did not seem to fit readily 
within this emerging temperate/ tropical paradigm. From at least the time of 
the famine in Bengal in 1770, with its estimated 10 million deaths, India was 
seen as a land of recurrent dearth and disease, an image that was sustained and 
intensified by the widespread famines and epidemic mortality of the nine- 
teenth century, especially after i860. 93 India’s droughts and famines seemed to 
contradict the general perception of tropical fertility and natural abundance 
that, Malabar and Assam apart, seemed more appropriate for Sri Lanka and the 
Malayan archipelago than for India. Nevertheless, by the 1820s and 1830s the 
word ‘tropical’ was coming into increasingly common use in botanical, medical 
and even geological texts in India as a more positive evaluation of Indian civ- 
ilisation began to recede and to be replaced by a heightened sense of Indian 
vulnerability to an often cruel and capricious world of nature. 94 The creation 
of India’s botanic gardens and their connection with famine is indicative of the 
extent to which the population of India appeared unable to sustain, unaided, 
adequate levels of subsistence: hence the perceived need for European 
scientific knowledge and technological expertise to redeem them from their 
servitude. 

These negative representations of India mingled, somewhat paradoxically, 
with growing commercial and botanical interest in the value to Europe of 
India’s tropical agriculture. At about the time Kyd was proposing a botanic 



93 For the principal famines of the period, see Leela Visaria and Pravin Visaria in Dharma Kumar 
(ed.), The Cambridge Economic History of India, II, c.iyjy— c.iyyo (Cambridge, 1983), pp. 528—31. 

94 David Arnold, ‘India’s Place in the Tropical World, 1770—1930’, Journal of Imperial and 
Commonwealth History, 26 (1998), pp. 1— 21. 
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garden for Calcutta, Banks, as President of the Royal Society and scientific 
adviser to the East India Company in London, was urging die Court of 
Directors to develop its newly acquired Indian territories as a tropical depen- 
dency. Banks proposed the introduction or expansion of crops such as sugar, 
cotton, coffee, cochineal and indigo, which could not be grown in Europe but 
were of great value and importance to British trade and manufacturing. The 
size of India, die diversity of its products, the variety of its climates and soils, 
the abundance of its labour - all made India appear an ideal but under-utilised 
estate that could serve and complement British agriculture and industry. In this 
role, Banks believed, India would soon outstrip the West Indies. 95 In 1788 he 
presciently observed that the country between Bengal and Bhutan might be 
ideally suited for die cultivation of tea. This was a region, he added in one of 
the first references to India’s tropicality, where ‘in a few days you get from the 
tropical heats and consequently tropical productions to a climate similar to that 
of Europe’. 96 

Along with medicine, botany was one of the principal channels through 
which the concept of a tropical India became established in colonial discourse. 
As early as 1829 the Agricultural Society of Calcutta saw one of its principal 
aims as being to introduce plants ‘from other tropical countries, especially 
America and the West Indies’. 97 At the Saharanpur garden, Royle took up a 
similar task. Like many of his contemporaries, he gready admired the work of 
the German naturalist Alexander von Humboldt, and made frequent reference 
to ‘the illustrious Humboldt’ in his account of Himalayan flora. In fact, Royle 
was in many respects a poor representative of ‘Humboldtian science’. 98 He 
lacked the German’s pioneering use of scientific instruments, measurement 
and mapping, and could not match his Romantic endiusiasm for die aesthetic 
delights and spiritual experience of landscape and vegetation. He was also less 
of a traveller: most of Royle ’s knowledge of the Himalayan region was remark- 
ably secondhand. But Humboldt’s descriptions of South America endiused 
Royle to see an analogy between the effects of elevation and aspect on the 
climate and botany of die Andes and those of the Himalayas, and he devel- 
oped the idea of India having tropical, temperate and alpine zones as a matter 
of great practical significance. If Calcutta’s botanic garden gave institutional 
form to the India of the tropics and illustrated the kinds of plants that might 

95 David Mackay, In the Wake of Cook: Exploration, Science and Empire, 1780—1801 (London, 1985), pp. 
174—6. 96 Harold B. Carter, Sir Joseph Banks, 1743—1820 (London, 1988), p. 272. 

97 Gleanings , 1 (1829), p. 208. 

98 Cannon, Science , pp. 73—110; Malcolm Nicolson, ‘Alexander von Humboldt and the Geography of 
Vegetation’, in Andrew Cunningham and Nicholas Jardine (eds.) , Romanticism and the Sciences (Cambridge, 
1990), pp. 169—85. 
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be imported and naturalised from tropical America, Africa and Southeast Asia, 
so, at 1,000 feet above sea level and lying at the foot of the Himalayas, 
Saharanpur represented a temperate environment. Some tropical plants might 
be grown there, but die higher one moved into the foodiills and valleys of the 
Himalayas the more one passed, as in the Andes, from tropical to temperate, 
and ultimately to alpine, vegetation. There was accordingly hardly any ‘useful’ 
plant - tropical or temperate - that could not be grown somewhere in India. 

The growing perceptual division between tropical and temperate South Asia 
was accentuated by the fact that early nineteenth-century botanists were inter- 
ested in the exuberance and diversity of tropical plant life - as in northeastern 
India and Malabar - or in die temperate species of the Himalayas and Nilgiris, 
but found little of interest in the cultivated plains in between. For Royle, as for 
many of his contemporaries, die Himalayas held a special fascination that 
elided science with sentiment. Just as the mountain range appeared as a bridge 
between the languages and races of southern Asia and Europe, so was it the 
magical trysting place where the fauna and flora of Europe and western Asia 
joined company with those of Southeast Asia and China. After the alien, torrid 
plains, the Himalayas represented to naturalists, as to many other Europeans, 
a kind of spiritual homecoming. Royle explained that, on arriving ‘in a tropical 
country’ like India, a European was first struck by ‘the magnificent peculiar- 
ities of its vegetation’. But after an extended residence these pleasures palled; 
his attention was ‘more quickly excited by the re-appearance of forms with 
which he was familiar in his youth, and which characterise the more humble 
and verdant, but not less beautiful flora of temperate climates’. The higher one 
climbed in the Himalayas, the more ‘die plants of India disappear, and we are 
delighted at finding the increase in number and variety of those belonging to 
the European genera’. At first there were ‘only a few struggling towards the 
plains, which in a more temperate climate would be their favourite resort’, and 
it was ‘not until we have attained a considerable elevation that, having appar- 
ently lost all traces of tropical vegetation, we enter a forest of pines or oaks, 
and lofty rhododendrons, where none but European forms are recognisable’. 99 

The scientific representation of India in terms of a torrid core and tem- 
perate rim received authoritative endorsement from Hooker in the 1840s. 
Following his earlier travels in Antarctica and New Zealand, Hooker was 
eager to acquire a corresponding knowledge of the tropics. India initially dis- 
appointed him: the vegetation of Bengal was not tropical enough for his 
Humboldtian fervour, and only when he travelled up into the Himalayan 



99 Royle, Illustrations, i, p. 15. 
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foothills did he begin to find the kind of ‘tropical luxuriance’ he had antici- 
pated, but he was even more enthused by the temperate flora that lay higher 
up. The violets, strawberries, oaks and birches ‘vividly’ recalled England: some 
flowers were ‘so notoriously the harbingers of a European spring that their 
presence carries one home at once’. Hooker declared Darjeeling an ideal site 
for a sanatorium, a place where European children, brought up ‘sickly, pallid 
or yellow’ from the plains, were swiftly transformed into ‘models of rude 
health and activity ’. 100 In what might be taken as a precedent for die subse- 
quent location of scientific research institutes in Indian hill-stations, Hooker 
then settled down with his host, Hodgson, to study India’s natural history 
from his Himalayan eyrie. 

Orientalist scholarship and a tropical/temperate paradigm of environment 
and natural history were not necessarily irreconcilable pursuits; in many ways 
they formed part of the same exploratory, utilitarian, integrationist agenda. 
Jones, the Orientalist, and Banks, the economic botanist, shared much in 
common in their attitudes to empire and ‘improvement’. Without much 
grounding in Sanskrit, Royle could produce a seminal text establishing the 
antiquity of ‘Hindoo medicine’; he could also, as surgeon-botanist, extol the 
virtues of developing India’s temperate as well as tropical agriculture. With its 
sati monuments, Chinese tea bushes and Linnaean garden, laid out on the site 
of what had once been a Rohilla chief’s pleasure garden, Saharanpur was itself 
suggestive of the eclecticism of Company science. But, increasingly, the 
pursuit of botany, like geology and zoology, led science to depart further and 
further from Sanskrit texts and Brahmin pandits, and brought it instead into 
closer association with the land forms, natural history and human inhabitants 
of the remoter parts of India. While the Company’s own relationship with 
science remained, at best, equivocal, Western science, as part of the cultural 
world-view of the colonial elite, increasingly framed the British understanding 
of India, juxtaposing, as in the case of Awadh on the eve of its annexation, the 
enticing potentialities of vast natural resources with the glaring deficiencies of 



100 Joseph Dalton Hooker, Himalayan Journals , i (London, 1854), pp. 109, 120. 
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its weak and decadent rulers . 101 Where Jones and the early Orientalists had seen 
India as an ancient, if decayed, civilisation, worthy of comparison with Greece 
and Rome, scientists of a later generation turned instead to independent obser- 
vation of the natural world, or pondered the tyranny with which nature ruled 
the lives of races bereft of modern science and technology. It was increasingly 
axiomatic that without them there could be no durable civilisation, no lasting 
‘improvement’, in the tropics. 

101 ‘The Physical Capabilities of Oude’, CR, 24 (1 85 6), pp. 41 5—44. 
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CHAPTER 3 



WESTERN MEDICINE IN AN INDIAN 
ENVIRONMENT 



Medicine occupied a central place in Western scientific thought and activity in 
nineteenth-century India. There were many reasons for this. Firstly, the 
Colonial Medical Service was one of the principal scientific agencies in India 
during the Company period and for several decades thereafter. Company sur- 
geons and their successors under the Crown provided a large share of the bot- 
anists, geologists, zoologists, meteorologists, foresters and other specialists. 
Secondly, partly because of their wide-ranging scientific brief, medical person- 
nel had a vital role in the European investigation of the Indian environment 
(including its topography, climate and diseases), and hence in understanding 
how nature fashioned the human condition in India. Thirdly, to a degree 
unparalleled in other scientific fields and matched by few aspects of techno- 
logical change, medicine represented direct intervention in, and interaction 
with, the social, cultural and material lives of the Indian people. This dual 
engagement — with the environment and with culture — helped fashion not only 
the distinctive character and preoccupations of India’s colonial medicine, but 
also the manner of its Indian reception and assimilation. Although medical 
and sanitary intervention was initially driven by the scientific interests of the 
colonial state, over die course of the century medicine began to serve other 
agendas and to inform a wider cultural and political dialogue. 

From the perspective of medical history, die demise of the East India 
Company in 1858 was not in itself particularly momentous, and it is more 
appropriate to see the nineteendi century as a whole. Some developments can 
usefully be traced through to the 1910s and 1920s, but diis chapter is mainly 
concerned with die period up to the mid- 1890s, when, in die wake of Robert 
Koch’s identification of die cholera bacillus and Ronald Ross’s discovery of 
the mode of malaria transmission and the outbreak of bubonic plague in India, 
there was a shift away from the environmental paradigm that had dominated 
nineteenth-century medical diought and the emergence of new scientific ideas, 
institutions and practices. 

THE INDIAN MEDICAL SERVICE 

The Indian Medical Service (IMS) owed its institutional origins neither to met- 
ropolitan models nor to indigenous precedents, but arose out of the medical 
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and military requirements of early colonial rule. Almost from the inception of 
the East India Company, surgeons had been assigned to ships travelling to 
India; from the second half of the seventeenth century they also served at the 
principal factories in India. With the territorial expansion of the Company in 
Bengal and southeastern India in die mid-eighteenth century die necessity 
arose for a permanent land-based establishment to meet the medical needs of 
Company servants and especially those of the army. The Bengal Medical 
Service, created in 1 763, six years after the battle of Plassey, had an initial estab- 
lishment of forty surgeons. Medical services on similar lines followed soon 
after in Madras and Bombay, and in 1785 the Court of Directors set die peace- 
time establishment for the three presidencies at 234 surgeons and assistant sur- 
geons. By 1 824, after decades of warfare and expansionism, the total had risen 
to 630. Thereafter, numbers fluctuated between about 650 and 820 for the rest 
of the colonial period. 1 

The bureaucratic structure of the service was strengthened by the establish- 
ment of provincial medical boards in the 1780s. Consisting of two or three 
senior surgeons in each presidency, these regulated appointments, maintained 
discipline and determined general policy. The system proved increasingly 
inefficient, however, and in 1 857 each medical board was replaced by a provin- 
cial Director-General, later re-designated the Inspector-General or Surgeon- 
General. 2 In the 1 860s provincial sanitary commissioners were added as part 
of die growing state commitment to public health but without executive 
powers of their own. This institutional structure was replicated at the centre: 
in the late nineteenth century the Government of India could draw upon the 
advice of its own Sanitary Commissioner as well as from 1895 a Director- 
General appointed to represent the Indian Medical Service. By the 1860s the 
IMS had matured into an archetypal colonial service, wedded to the military 
and administrative needs of the colonial state and staffed almost exclusively by 
Europeans specially recruited for the purpose. This was a model that paralleled 
(and so facilitated communication with) the structure of die Indian Civil 
Service (ICS) and die odier scientific and technical services that emerged in 
the second half of the century. Despite conflict over policies and personalities 
that occasionally bordered on institutional civil war, the service structure pro- 
moted the development of a professional esprit de corps and a large measure 
of institutional conformity. The audiority invested in the medical hierarchy 
could be effectively deployed to crush dissent and enforce compliance, as 
shown by the stifiing of opposition to die anti-contagionist views held by 

1 D. G. Crawford, A History of the Indian Medical Service, 1600—191 7, 1 (London, 1914), pp. 197— 221. 

2 Roger Jeffery, The Politics of Health in India (Berkeley, CA, 1988), p. 61. 
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J. M. Cuningham, Sanitary Commissioner with the Government of India from 
1866 to 1884. 3 

The military responsibilities of the IMS were evident from the outset. 
Members of the service held a double commission, as both medical and mili- 
tary officers, but it was repeatedly made clear in times of crisis that military 
needs took precedence over civilian duties. Under rules issued by Lord 
Cornwallis as Governor-General in 1788, surgeons were not permitted to enter 
civil employment until drey had completed a stipulated period under the mili- 
tary: dris was usually two years, spent with a regiment or at an army hospital. 
Officers were liable to be recalled from civil duties if the army required them, 
as many were during the First World War. Despite criticism of the IMS as 
anachronistic, and a resolution in the Indian legislature in 1 9 1 8 calling for a sep- 
arate Civil Medical Service, the Government of India insisted on the need to 
retain a single service that combined military and civilian responsibilities. The 
principal reason was to have a sufficient number of medical officers immedi- 
ately available in case of war. But a further reason was to assist the recruitment 
and retention of Europeans in other state services, especially the ICS and the 
Indian Police. Given the paucity of European doctors outside the main cities, 
it was believed that the health (and peace of mind) of white civil servants and 
police officers, along with their wives and children, could be guaranteed only 
if a European medical officer were on call to assist diem, even though, para- 
doxically, after 1858 die official duties of the IMS were confined to the Indian 
Army, while the medical needs of British soldiers were met by the Army 
Medical Department (later known as the Royal Army Medical Corps), which 
had an establishment in India of just under 300 in 1913. Although it was 
doubted by the 1920s that Europeans, even in cities like Calcutta and 
Allahabad, relied any longer on the services of white doctors alone, the 
Government of India still regarded racial identity as a valid reason for retain- 
ing a predominantly European IMS. A member of the Viceroy’s Council rein- 
forced this position in 1922 by arguing that failure to attract a ‘reasonable’ 
percentage of European recruits for the IMS would ‘jeopardise the whole 
medical administration of the country to a dangerous degree’. He added that 
‘no one who has any knowledge of the very eminent benefits which have been 
conferred on this country by die Indian Medical Service in die past, could con- 
template such a result without dismay’. 4 

3 J. C. Hume, ‘Colonialism and Sanitary Medicine: The Development of Preventive Health Policy 
in the Punjab, 1860—1900’, MAS, 20 (1986), pp. 703—24. 

4 Sir William Vincent, Minute, 25 August 1922, Health and Education (Medical), 3— 41, March 1923, 
NAI. For a subsequent public statement of this view, see Indian Statutory Commission: Report, 1 (London, 
i 93 °),p. 278. 
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Despite being ‘essentially a military service’, as India edged slowly towards 
a skeletal system of public health in the second half of the nineteenth century, 
it was officers from die IMS who were appointed to the most senior posts, 
including those of provincial and central sanitary commissioners, diough few 
before die 1890s had any specific training in this field. 5 IMS officers also per- 
formed a wide variety of other administrative and technical duties, including 
managing prisons and mental asylums and filling professorial chairs in botany, 
chemistry, physiology and medicine. Nor were they confined to official duties. 
Until the 1830s Company surgeons could supplement their income with 
banking, commerce and landholding. Thereafter, except in posts that expressly 
forbade it, they drew an often substantial income from private practice, though 
by 1914 this was shrinking in die face of growing competition from indepen- 
dent (mostly Indian) practitioners. 6 

A strikingly large proportion of those who received posts in die service in 
the Company period and the early years of Crown rule came from Scottish 
medical schools and universities. This reflected the power of die patronage 
wielded by Scots, from die days of Henry Dundas as the first President of the 
Board of Control for seventeen years from 1784 onwards, in making appoint- 
ments to military and civilian posts in India, but also the high standing of 
medical training in Edinburgh, Glasgow and Aberdeen. In the period 183 9-60, 
just over half of all IMS recruits came from Scottish medical schools, and less 
than a third from English ones. But the balance steadily shifted so that, 
between 1897 and 1914, 43.9 per cent came from England, 27.0 per cent from 
Scotland, and 5.7 per cent from Ireland. As part of the reorganisation of the 
IMS, nomination was replaced by competitive examinations in 1855. In the 
second half of the century, entrants into die service were relatively well 
qualified compared with those entering either provincial practice in Britain or 
the British naval and military medical services. 7 Thereafter, however, concerns 
about promotion and status seem to have made the IMS less attractive to 
British medical graduates, a trend accentuated, so the Government of India 
believed, by the growth in Indian recruitment after 1905 and the changing 
political climate in India. The pressure for Indianisation and the interruption 
to European recruitment during the First World War significantly altered the 
racial composition of the IMS. Between 1913 and 1922 Indian recruits out- 

5 Mark Harrison, ‘Towards a Sanitary Utopia? Professional Visions and Public Health in India, 
1880—1914’, SAR, 10 (1990), pp. 19—40. 

6 Jeffery, Politics , p. 64; C. P Lukis, Minute, 21 September 1912, Home (Medical), 9—13, NAI. 

7 D. G. Crawford, Roll of the Indian Medical Service, 1619—1990 (London, 1930), pp. 635—49; Mark 
Harrison, Public Health in British India: Anglo-Indian Preventive Medicine, 1899—1914 (Cambridge, 1994), pp. 
22-7. 
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numbered European by 122 to in, prompting post-war government anxiety 
over die future of the service. 8 The IMS may have been slipping into ‘termi- 
nal decline’, 9 but, as will be seen in subsequent chapters, the promotion of 
tropical medicine and the opportunities for medical research were among the 
means by which the government and its senior medical officers sought to 
revive the prestige of the IMS and improve its attractiveness to European 
recruits. Indeed, the later history of the IMS demonstrates how tenaciously the 
colonial regime clung on to control of the Medical Service, even in the closing 
decades of British rule. 

In general, the social and professional standing of medical officers in India 
appears not to have been very high, and certainly before 1857 drey were often 
looked down upon by the European civilian and military elite. Apart from his 
‘empty pockets’ and ‘pallid countenance’ (a diird of all Company physicians 
died while on service in India between 1764 and 1838), the up-country civil 
surgeon was said to be much like ‘his professional brother, the country general 
practitioner at home’, but he was likely to find, on arriving at a new station, that 
‘his opinions and his practice’ were treated, ‘by the generality of his patients, 
with the greatest and most undisguised distrust’. 10 He was treated as a social 
inferior, and this ‘low estimate of his position weakened his influence in the 
official sphere’. 11 And yet, however lowly the position of the up-country 
doctor, throughout the nineteenth century there were medical officers who 
attained positions of considerable political and professional influence or con- 
tributed in significant ways to the advancement of medicine and other 
scientific fields. Perhaps their very lack of status was an incentive for Company 
surgeons and their successors under the Crown to pursue an interest in botany, 
geology and other sciences in order to improve their standing in European 
society in India and to advance their career prospects. 

INDIAN PRACTITIONERS OF WESTERN MEDICINE 

Until late in the century, the Indian Medical Service essentially provided 
employment for Europeans. Indians had little opportunity to enter the IMS, 
still less to rise to senior positions in die service. Indians were essential, none 
the less, to die organisation and dissemination of Western medicine. Given the 
expense of training European doctors for service in India, their relatively high 



8 Vincent’s Minute, 25 August 1922. 

9 Roger jeffery, ’Recognising India’s Doctors: The Establishment of Medical Dependency, 
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salaries, their wide range of administrative responsibilities, and the high levels 
of sickness and mortality among them, it was imperative from the standpoint 
of the Company to have in medicine, as in other branches of the colonial 
administration, Indian subordinates to perform routine duties. It was further 
considered unsafe to entrust the lives of Company servants to indigenous 
practitioners who had no training in Western medicine and the state had, there- 
fore, to provide Indians with some appropriate form of medical education. 

In Calcutta in 1 824 and in Bombay two years later, training institutions were 
set up for this purpose, primarily designed to supply the army with sub-assis- 
tant surgeons, dressers and apothecaries. Calcutta’s Native Medical Institution, 
which opened with twenty students, increasing to fifty in 1 826, was to provide 
the Company with a regular supply of ‘native doctors’, taught through the ver- 
naculars and through translations of English textbooks, but with parallel 
instruction in the indigenous medical systems. Classes in Ayurveda were also 
given at the Sanskrit College, using the works of Caraka and Susruta, while for 
Muslim students classes in Unani medicine were held in Urdu at the Calcutta 
Madrassa. A similar pattern of translation and vernacular instruction was fol- 
lowed at Bombay. 

This apparent support for the Indian medical systems has led to some mis- 
representation. It has been assumed that when the Calcutta Institution closed 
in 1835 it brought to an end an era of ‘peaceful’ cooperation and ‘friendly’ 
coexistence between the Western and Indian systems and signified the replace- 
ment of a benign Orientalist policy of patronising and learning from indige- 
nous medicine by an intolerant Anglicist one, with disastrous consequences for 
the subsequent history of indigenous medicine. 12 But the differences between 
the two camps should not be exaggerated. As David Kopf pointed out, the 
main difference between the two was that ‘Orientalists advocated syncretic 
schemes for self-help to one’s own value system, whereas Anglicists were less 
sympathetic to traditional values and more convinced that no real change was 
possible without radical assimilation to die British style of life’. 13 Widi respect 
to medicine, official policy seems all along to have been directed to die practi- 
cal goal of providing cheap but reliable medical aid for Company servants. The 
function of the Calcutta Native Medical Institution was never to promote 
indigenous medicine (which anyway formed a secondary part of the curricu- 
lum) as an equal or alternative to the Western system, but to ‘train up a class of 

12 Brahmananda Gupta, ‘Indigenous Medicine in Nineteenth- and Twentieth-Century Bengal’, in 
Charles Leslie (ed.) , Asian Medical Systems: A. Comparative Study (Berkeley, CA, 1976), pp. 369—70; Poonam 
Bala, Imperialism and Medicine in Bengal: A. Socio-Historical Perspective (Delhi, 1991), pp. 41 — 5 . 

13 David Kopf, British Orientalism and the Bengal Renaissance: The Dynamics of Indian Modernisation, 
1773— i8jj (Berkeley, CA, 1969), p. 278. 
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native practitioners who would employ suitable native medicines with skill’. 
Offering instruction in Ayurveda and Unani medicine was also a ploy to attract 
recruits from the Vaidyas and other communities with a tradition of medical 
practice. Once recruited, it was assumed that they would come to recognise the 
superiority of Western medicine, even if they used cheap ‘native remedies’ 
instead of costly imported drugs in their professional work. 14 

In fact, the experiment of trying to combine elements of different medical 
traditions quickly proved unsatisfactory. Within a few years of its creation, 
Calcutta’s Native Medical Institution was being criticised for the poor quality 
of its students and for failing to provide adequate instruction. The Bombay 
Institution closed in 1 832, after only six years. In Bengal in 1833 the Governor- 
General, Lord Bentinck, appointed a committee for the purpose of ‘improv- 
ing the constitution and extending the benefits’ of the Native Medical 
Institution and creating a system of management and education better suited 
to official needs. After a heated debate, the committee advised the abolition of 
the Institution, along with medical classes at the Madrassa and Sanskrit 
College, and die creation of a new college to teach Western medicine exclu- 
sively and with English as the sole medium of instruction. Bentinck approved 
these recommendations, and in 1835 the Native Medical Institution was 
replaced by die new Medical College. 15 Madras received its own medical 
college in the same year, but Bombay had to wait until Grant Medical College 
opened in 1845 for a replacement for its defunct Native Medical Institution. 
There is no doubting the symbolic, as well as practical, significance of the dis- 
solution of the Native Medical Institution and the creation of the new Medical 
College in Calcutta. Even more than previously, Western medicine after 1835 
was taken as the hallmark of a superior civilisation, a sign of the progressive 
intentions and moral legitimacy of colonial rule in India and the correspond- 
ing backwardness and barbarity of indigenous practice. James Ranald 
Martin compared die creation of die Medical College to Bentinck’s other 
acclaimed act, the abolition of sati in 1 829. Indeed, he rated the opening of the 
college as even more important ‘in as much as the diffusion of European 
medical science, with its collateral branches, must prove one of the most direct 
and impressive modes of demonstrating to the natives, the superiority of 
European knowledge’. 16 

14 Zhaleh Khaleeli, ‘The White Man’s Burden: The Rise and Fall of the Native Medical Institute, 
Calcutta’, B.Sc. dissertation, University College, London, 1996, pp. 19—27; ‘English Ideas, Indian 
Adaptation’, CR, 30 (1 85 8), p. 30; Mridula Ramanna, ‘Indian Practitioners of Western Medicine: Grant 
Medical College, 1845—1885’, Radical Journal of Health , 1 (1995), pp- 116—17. 

15 Centenary of Medical College, Bengal, 1894—1994 (Calcutta, 1935), pp- 3—7. 

16 James Ranald Martin, Notes on the Medical Topography of Calcutta (Calcutta, 1 837), p. 60. 
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Calcutta Medical College took over from its predecessor the task of produc- 
ing Indian civil and military sub-assistant surgeons, vaccinators and dispensary 
attendants. Between 1835 and 1858 the college produced 456 ‘native doctors’. 
Not all entered Company service: some found employment under Indian 
princes and zamindars; others established private practices among the ‘rich 
babus’ of the city. Indians trained in Calcutta qualified as Licentiates in 
Medicine and Surgery; not until after the creation of Calcutta University in 
1857 did they begin, in small numbers at first, to receive MD degrees. 17 
Bombay’s Grant Medical College, set up with financial assistance from the 
Parsi magnate Jamsetji Jeejeebhoy, served a similar function. Parsis formed the 
largest single contingent among early entrants to the College, forming more 
than 40 per cent of the intake between 1 846 and 1866, but there were also sub- 
stantial numbers of Christians and Hindus. It was assumed that Parsis and 
Christians were willing to take up medical training because they did not share 
caste Hindus’ aversion to touching and dissecting human bodies, but if such 
an antipathy did exist it was not long in being surmounted. By die mid- 1 880s 
nearly a third of the students at Grant Medical College were Hindus, drawn 
mainly from the higher castes, especially Brahmins. Students came mostly from 
middle-class backgrounds, and included the sons of merchants, government 
servants and pensioners. 18 By the 1880s more dian 300 doctors had qualified 
from the College. Through state service or private practice, Bombay’s medical 
graduates contributed to the gradual dissemination of Western medicine in the 
province and in the neighbouring princely states, though as late as 1882 it was 
reckoned diat only a tenth of the population of Bombay city received treat- 
ment from qualified practitioners of Western medicine. 19 

Across British India as a whole by the 1920s about 1,000 Indians were 
employed as assistant surgeons in the provincial (or ‘subordinate’) medical 
departments, backed by a further 4,000 sub-assistant surgeons. By contrast, 
although the IMS was opened to Indians with the advent of competitive exam- 
inations in 1 85 5, it attracted few successful candidates. One of the first was S. 
G. Chuckerbutty, who had been sent to London for medical training in 1845, 
passed second in the examinations of 1855, joined the IMS and subsequently 
held the chair of materia medica and clinical medicine at Calcutta Medical 
College. 20 But, because of the strength of European opposition to 
Indianisation, only fifty-five Indians had joined the service by die outbreak of 



17 James Harrison, ‘The Origin and Progress of the Bengal Medical College’, Indian Annals of Medical 
Science , 5 (1858), p. 51; Anil Kumar, Medicine and the Raj: British Medical Polity in India, 1835—1911 (Delhi, 
1 998 )> pp- 25— 34- 18 Ramanna, ‘Practitioners’, pp. 1 1 8— 20. 19 Ibid., p.132. 

20 P. C. Sen Gupta, ‘Soorjo Coomar Goodeve Chuckerbutty: The First Indian Contributor to 
Modern Medical Science’, MH, 14 (1970), pp. 183—91. 
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the First World War, most of diem since 190 5. 21 Several Indian recruits 
resigned after relatively short careers, feeling diemselves unwelcome or under- 
valued by European members of die service. Baman Das Basu resigned from 
the IMS in 1907, after only sixteen years’ service, ostensibly because of ill 
health but in reality because he had ‘too keen a sense of personal and national 
self-respect to relish being in harness . . . with military imperialists’. 22 

For most of the century, the paucity of European doctors outside die IMS 
strengthened the service’s hold over the medical profession in India. Equally, 
the fact that the IMS at first held the lion’s share of private practice among 
European residents (as well as wealthier and more Westernised Indian families) 
reduced the prospects for the emergence of an independent medical profes- 
sion. Perhaps because of high-caste Hindu taboos, or from the continuing 
strength of indigenous medicine in many parts of the country, but also because 
of the limited career prospects and financial rewards Western medicine offered, 
an Indian medical profession developed only gradually, more slowly than in the 
more lucrative and prestigious fields of law and government service. In the 
1881 census there were said to be ‘hardly any’ qualified private practitioners in 
the Madras Presidency outside Madras city; by 1900 there were about 200, 
divided between Calcutta, Bombay and Madras, and of these about a third were 
Indian. 23 In 1 908 the Secretary of State for India, Lord Morley, deplored the 
slow growth of an independent medical profession, mainly because of the 
financial burden this placed on the state to maintain the IMS. He saw the 
answer as increasing Indian recruitment into the IMS and removing a number 
of senior posts from the IMS as a bait to encourage independent doctors. 24 By 
the First World War, as enrolment in Indian medical schools and colleges began 
to soar, 25 a growing number of Indian men and women were entering the 
medical profession, finding employment with municipalities and local boards, 
commercial and state enterprises (such as railways, factories and tea estates), as 
well as in private practice. But this was still mainly in the cities, leaving the small 
towns and districts to folk medicine, to die practitioners of a revitalised indig- 
enous medicine and to the few, widely scattered, public health institutions. 

ENCOUNTERS WITH INDIAN MEDICINE 

One explanation for the slow emergence of an independent Western medical 
profession was die continuing availability and perceived efficacy of indigenous 

21 Crawford, History , i, pp. 504— 5; Jeffery, Politics , p. 64. 

22 Ramananda Chatterjee, ‘Baman Das Basu’, MR (December 1930), p. 668. 

23 Anil Seal, The Emergence of Indian Nationalism: Competition and Collaboration in the Eater Nineteenth 
Century (Cambridge, 1968), pp. 120— 1; Thacker’s Indian Directory, 1900 (Calcutta, i9oo),pp. 376, 1202, 1327. 

24 Home (Medical), 37—5 5, December 1910, NAI. 25 Jeffery, Politics , pp. 80—1. 
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medicine. To a degree unparalleled in other scientific fields (and only matched 
in a few areas of technology), the British were obliged to recognise the exis- 
tence of older and culturally entrenched therapeutic beliefs and practices, and 
much historical debate has focused in recent years on the nature and conse- 
quences of the resulting interaction between Western and indigenous medi- 
cine and die extent to which the two constituted rival or complementary 
systems. 

Early British attitudes to what was known of Ayurvedic, Unani and even 
folk medicine were often tolerant and even appreciative, though seldom 
without substantial qualification. This was pardy because in their understand- 
ing of disease, as in their therapeutic devices, eighteenth- and early nineteenth- 
century Indian and European medicine shared much in common, not least an 
underpinning of humoral pathology. Although European physicians seemed 
loath to admit it, Western medicine remained a highly imperfect, empirical 
science, and for all the pride individual doctors showed in their own skills and 
nostrums, it was all too evident that when confronted with cholera or dysen- 
tery their medical chests lacked convincing cures. Even vaccination, a medical 
technology that largely worked, could not be scientifically explained in the 
absence of a more developed understanding of immunology. The British 
appreciated that there was much that they might usefully learn from indige- 
nous medicine, particularly from its rich materia medica, accumulated over 
centuries of empirical trial and observation, but they had little time for its relig- 
ious sanctions and cultural cosmologies. Given the cost and scarcity of 
imported drugs, such as the ‘Peruvian bark’ (cinchona) used to treat malaria, 
there were strong financial as well as therapeutic incentives to find local sub- 
stitutes, and this was a major stimulus to the botanical investigations of 
Roxburgh and other early surgeon-botanists. To some extent British physicians 
were engaged in a typically Orientalist exercise, widening the bounds of 
Western knowledge by interrogating Oriental texts and ‘native informants’. In 
1814 die Court of Directors identified itself with this quest, noting (on the 
basis of reports received from India) that there existed in Sanskrit ‘many tracts 
of merit ... on the virtues of plants and drugs, and on the applications of them 
in medicine, the knowledge of which might prove desirable to the European 
practitioner’. 26 

But the tone was more often cautious, even sceptical. Sir William Jones 
doubted that there existed in any Asian language a single ‘original treatise on 
medicine considered as a science’, as opposed to a ‘mere empirical history of 



26 Kopf, British Orientalism , p. 152. 
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diseases and remedies’. 27 The editor of the Transactions of the Medical and Physical 
Society of Calcutta observed in 1825 drat the materia medica of the East had ‘long 
contributed to the pharmacy of Europe’ (a semantic distinction that itself 
implied the latter’s superiority), and saw no reason to suppose that the Orient’s 
storehouse had yet been exhausted. He averred, however, that the history of 
Indian medicine was likely to be ‘of more interest than utility’. It was not to be 
expected that ‘the imperfect science of the Baids and Hakeems of India’ would 
offer ‘any instructive lessons to their better educated brethren of Europe’. Still, 
‘to liberal and cultivated minds, the progress and condition of science in all 
ages, and in all climes, must be objects of interest’, and the Society, accordingly, 
welcomed any light that might be thrown on ‘the past or present existence of 
Oriental medicine, by information gathered from authentic sources, or derived 
from actual observation’. 28 

Not until a generation after Jones, between about 1810 and 1830, did 
scholar-surgeons like Benjamin Heyne and Whitelaw Ainslie in Madras and H. 
H. Wilson in Bengal begin in earnest to study Ayurvedic texts. Their work was 
followed in 1838 by J. Forbes Royle’s Antiquity of Hindoo Medicine, with its 
seminal claim for the anteriority of Hindu over Greek and Arabic medicine, 
and in 1845 by T. A. Wise’s Commentary on the Hindu System of Medicine. With the 
partial exception of Royle, these authors displayed a critical attitude to their 
subject, especially what they saw (in Orientalist fashion) as tire debased, 
present-day remnants of a system of medicine that, having flourished in 
ancient times, had long since fallen into deep decline. Ainslie, although 
impressed by the range and utility of India’s materia medica and the skills of 
the physicians he encountered in Madras, had two grounds for reproaching 
Hindu medicine. The first was the way in which medicine had become mixed 
up with religion, so that Ayurveda was revered as a gift of the gods, ‘a circum- 
stance which has been an insurmountable obstacle to improvement’ and a 
reason it was ‘still sunk in such a state of empirical darkness’. Secondly, he 
regretted that the practice of dissection, referred to in ancient texts, had been 
abandoned and forgotten, thus leaving the Ayurvedic physician profoundly 
ignorant of the body’s internal functions and disorders. 29 Wise, too, praised the 
‘advanced state’ of learning in ancient India and (in a seemingly significant step 
towards medical pluralism) acknowledged Ayurveda as a scientific ‘system’ in 
its own right. But he contrasted ancient achievements with the complacency 
of modern physicians, who were ‘satisfied with tire knowledge and power . . . 

27 Girindranath Mukhopadhyaya, History of Indian Medicine from the Earliest Ages to the Present Time , i 
(Calcutta, 1923), pp. 4— 5 . 28 Transactions of the Medical and Physical Society of Calcutta , i (1825), pp. iii — iv. 

29 Whitelaw Ainslie, Materia Indica , 11 (London, 1 826), pp. v, vii. 
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acquired at a very early period’ and attached such ‘blind reverence’ to their 
ancient texts as to ‘perniciously’ retard any further advance. 30 

Nevertheless, at a time when other Indian sciences had fallen into growing 
disrepute among Europeans, there still appeared to be sufficient practical value 
to persist in the investigation of Indian medicine, whether through editing and 
translating texts or observing and conversing with voids and hakims. The 
emphasis, almost invariably, was on ‘useful’ knowledge. Ainslie’s Materia Indica 
in 1826 was one of the first attempts to establish ‘a kind of combining link 
betwixt the materia medica of Europe and that of Asia’. 31 This was followed 
by articles in learned journals such as the Transactions of the Medical and Physical 
Society of Calcutta, by translations of texts, such as George Playfair’s Taleef Shereef 
(die Talifi-Sharifi, an account of Indian drugs by the eighteenth-century hakim 
Sharif Khan) in 1833, and by the Bengal Pharmacopoeia compiled by W. B. 
O’Shaughnessy in 1 844, which aimed to provide a guide to local substitutes 
for imported drugs and facilitate die search for new remedies in India, ‘where 
a vast and rich field is open to the careful experimentalist’. 32 There was some 
willingness, too, to learn direcdy from Indian physicians. Twining, for instance, 
made a study of the malaria-related ‘spleen diseases’ of Bengal: he noted the 
drugs and therapies diey employed and, following local practice, experimented 
with the use of iron needles to puncture swollen spleens. But, like many of his 
European contemporaries, he assumed that Western medicine already oper- 
ated on a more securely scientific basis and diat Indians acted only from ‘prac- 
tical knowledge’ of the effects of the treatments they used, without much 
attendant understanding or reasoning 33 

Twining was writing in the 1 820s and 1830s when many European doctors 
still believed they could learn from Indian physicians, especially in the use of 
indigenous drugs and the treatment of diseases prevalent in India but uncom- 
mon in Europe. In fact, indigenous drugs and techniques were only one of 
several influences on Western therapeutic practice in early nineteenth-century 
India. In the treatment of malaria and cholera in particular, physicians deployed 
a range of ‘heroic’ measures, including copious bloodletting, violent purges and 
the extensive use of mercurials, that owed little, if anything, to indigenous prac- 
tice but were adopted in the belief that die severity of disease in the tropics and 

30 T. A. Wise, Commentary on the Hindu System of Medicine (2nd edition, London, 1 860), pp. i— v, xix. 

31 Ainslie, Materia , 1, p. x. 

32 W B. O’Shaughnessy, The Bengal Pharmacopoeia (Calcutta, 1 844), pp. iv— v; David Arnold, Colonizing 
the Body: State Medicine and Epidemic Disease in Nineteenth-Century India (Berkeley, CA, 1993), pp. 48—50. 

33 William Twining, Clinical Illustrations of the More Important Diseases of Bengal, 1 (Calcutta, 1832), pp. 
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the rapidity with which fatal symptoms developed there demanded a degree of 
‘boldness’ drat would ‘surprise die practitioner in more temperate countries’. 34 
Thus, while decrying the use of ‘dangerous’ drugs such as arsenic and aconite 
by Indian physicians, European doctors were themselves engaged in acts of 
therapeutic violence that did more to swell the death-rate than effect lasting 
cures. By mid-century Western medicine had begun to shun such desperate 
remedies, but diat did not necessarily promote a reconciliation with Indian 
medicine. Despite articles by Indian contributors appearing in the Indian Medical 
Gac^ette almost from its inception in 1 866, urging the adoption of drugs used by 
voids and hakims for conditions as diverse as malaria, dysentery and gonor- 
rhoea, 35 the British appetite for cross-cultural therapeutic exchanges had 
greatly diminished. Western medicine felt increasingly secure in its superior 
knowledge, convinced that most that could usefully be gleaned from indige- 
nous texts and informants had already been harvested. With the establishment 
of cinchona plantations in India, die quest for a local substitute for one of the 
most important drugs slackened, and European medicine was anyway shifting 
away from die endless accumulation of exotic materia medica to the pursuit of 
scientific pharmacology and the isolation of active chemical ingredients. 

Even before this, little attempt was being made to differentiate between 
various forms of folk practice and the text-based traditions of Ayurvedic and 
Unani medicine. In 1837 J. R. Martin, whose medical topography helped shift 
the focus of Western medical attention away from encounters with Indian 
medicine to consideration of the influence of climate and landscape, 
denounced Indian physicians, without distinction, for their ‘shameless impos- 
tures’. 36 A few years later Charles Morehead saw it as one of the foremost 
duties of the newly opened Grant Medical College to counter the ‘demoralis- 
ing effects of the irrational, superstitious and, too often criminal empiricism’ 
of the followers of indigenous medicine. Their practice, he declared, was 
‘wholly unscientific’ and consisted chiefly of ‘charms, amulets, and incanta- 
tions’. 37 There were partial exceptions to dais trend of increasing outright con- 
demnation, such as the drive in Punjab between die 1860s and 1880s to train 
hakims and their sons in the basic skills of Western medicine. But such schemes 
were contentious at the time and seen as no better than stop-gap measures, 

34 James Annesley, Researches into the Causes, Nature, and Treatment of the Most Prevalent Diseases of India 
and of Warm Climates Generally , i (London, 1 828), p. xi. 

35 E.g., Meer Ushruff Alii, ‘Treatment of Dysentery by Native Medicines’, IMG (April 1 868), p. 83; 
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appropriate only until Western medicine had mustered die trained personnel 
and the financial and institutional resources to replace them. 38 

This is not, however, to deny that, despite die diatribes, a process of partial 
interaction and assimilation did occur. This can be shown, for example, 
through die career of Bhau Daji, a Maharashtrian who joined Grant Medical 
College in 1845, became an assistant surgeon, but left soon after to enter 
private practice in Bombay. In i860 he opened a charitable dispensary with his 
brother, Narayan, also a practitioner of Western medicine, and with financial 
support from a Parsi philanthropist. Bhau Daji maintained close contacts with 
Grant Medical College and its Principal, Charles Morehead, writing papers on 
indigenous drugs and other medical topics for die College Medical Society. 
Despite Morehead’s denunciation of indigenous medicine, the Society, 
founded in 1852, was an important forum for the exchange of medical infor- 
mation, especially about the properties of Indian drugs and their use in 
Western medical practice. 39 One of the first Indian members (and one-time 
vice-president) of the Bombay branch of die Royal Asiatic Society, Daji was 
also a keen Sanskrit scholar and used his knowledge of Ayurvedic texts to 
investigate indigenous drugs that might provide a cure for leprosy. In the 
course of this research, ‘he discovered the ancient medicine, the Khasta, and 
tried it with remarkable success on his patients’, but he did not reveal his secret 
before his death in 1 874 and it was never ‘scientifically’ tested. 40 Daji straddled 
two worlds, combining, widiout apparent incongruity, the knowledge and 
techniques of Western medical science with what could usefully, and with 
pride, be retrieved from the Indian medical tradition. His interest in a cure for 
leprosy was indicative of a widely held belief among Indian practitioners that 
India’s materia medica and Ayurvedic texts could yet yield remedies that had 
eluded the West. The adoption by Western doctors of chaulmoogra oil, pos- 
sibly the basis for Daji’s own experiments in the treatment of leprosy in the 
1 860s, and its widespread use into the early twentieth century, was taken as 
clear evidence that India still had a wealth of traditional knowledge to contrib- 
ute to modern pharmacology. 41 

A further illustration of the eclectic exchanges and syncretic interface 
between Western and Indian medicine in the nineteenth century is provided by 
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quinine. Extracted from die bark of the cinchona tree, a native of Andean 
South America, quinine had no traditional place in Indian medicine and 
attempts by the British to introduce it as a prophylactic and treatment for 
malaria met with widespread resistance in India. It was held to have ‘heating’ 
properties and unpleasant side-effects (Indians were not alone in their aversion 
to the latter, one reason why many Europeans were also antipathetic to its use). 
Nevertheless, the efficacy of quinine in die treatment of malaria did gain 
unofficial recognition in indigenous medical practice. In the 1 86os it was being 
used as a basic ingredient in mixtures prepared by Bengali kavirajs for die treat- 
ment of ‘Burdwan fever’, the epidemic malaria then sweeping central Bengal. 
It was also extensively used among hakims in Punjab. 42 By the 1920s large quan- 
tities of quinine, sold at subsidised rates through post offices to encourage its 
use by the rural poor, were being bought up to be incorporated and sold, at a 
profit, as an ingredient in indigenous febrifuges. 43 But, it might be added, cin- 
chona was not altogether exceptional, despite its remote origins. When it came 
to the use and incorporation of foreign drugs, Indian pharmacology had a long 
tradition of eclecticism. Ayurveda had borrowed extensively from Unani med- 
icine in die past, sarsaparilla root had been introduced from America to treat 
syphilis, and several of the main ingredients used in Ayurvedic medicine in the 
1 890s were not native to India but imported from the Middle East, East Africa, 
and Central and Southeast Asia. 44 

smallpox: from variolation to vaccination 

The impact of British attitudes on indigenous medical ideas and practices can 
most clearly be seen in die case of smallpox. Here the main target of attack 
was not Ayurveda or Unani but die widely disseminated folk practice of vari- 
olation. This involved inoculation with live smallpox matter, as opposed to 
vaccination (using vaccine originally derived from cowpox), which was intro- 
duced into India by die British. Since it was one of the few forms of medical 
intervention in nineteenth-century India that (for all its defects) could 
confidently be said to work, vaccination both had great practical importance 
and served to demonstrate die growing sense of superiority of Western med- 
icine over indigenous practice. 

42 Gopaul Chunder Roy, The Causes , Symptoms and Treatment of Burdwan Fever or the Epidemic Fever of 
Tower Bengal (London, 1 876), p. 106; C. A. Gill, ‘Malaria: A Scientific Romance’, Proceedings of the Tahore 
Philosophical Society, 1 (1914), p. 28. 

43 C. A. Bentley, Malaria and Agriculture in Bengal: How to Reduce Malaria in Bengal by Irrigation (Calcutta, 
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There are several accounts of variolation in India by Western observers 
from the mid-eighteenth century onwards. Most of those written before 1 800 
were broadly favourable, whereas those produced subsequendy, after the intro- 
duction of Edward Jenner’s technique of vaccination, were largely condemna- 
tory. One of the most detailed and frequently cited accounts was that given by 
J. Z. Holwell to die College of Physicians in London in 1767. It was based on 
observations made during his residence in Bengal and was intended to reas- 
sure the British of the safety and effectiveness of inoculation at a time when it 
was still a novelty in Britain, being recently introduced from die Middle East 
and regarded with some suspicion. Holwell described the variolators as ‘a par- 
ticular tribe of Bramins’, who travelled early each year from north India, arriv- 
ing in the villages of Bengal shortly before the smallpox season began in 
January or February. They normally inoculated on die patient’s outer arm: 
having rubbed the chosen spot for several minutes with a piece of cloth, the 
inoculator pricked the skin with a small metal instrument and wrapped onto 
the arm a wad of cotton impregnated with Variolous matter’ taken from pus- 
tules produced by the previous year’s inoculations. According to Holwell, ‘they 
never inoculate with fresh matter, nor with matter from the disease caught in 
the natural way, however distinct and mild the species’. The use of old and 
therefore attenuated viral matter ensured that the disease was not reproduced 
in its full severity and yet had sufficient potency to produce a prophylactic 
effect. Holwell stressed the care with which variolators excluded pregnant 
women, unprotected adults and others who might be vulnerable to smallpox, 
and he commended the ‘cool regimen’ of cold water douches and ‘cooling’ 
items of food and drink used to counter the fever induced by inoculation. The 
smallpox produced by variolation was, Holwell assured his audience, of a mild 
nature: the number of pustules was small and there was little risk either of the 
disease spreading epidemically or its causing the death of those inoculated. 
Despite the ‘multitudes’ inoculated every year in Bengal, the practice ‘adds no 
malignity to the disease taken in the natural way, nor spreads the infection, as 
is commonly imagined in Europe’. 45 

Although Holwell and his contemporaries were unable to give a precise indi- 
cation of how widely variolation was practised in India at the time, it appears 
from later evidence that in Bengal and neighbouring areas at least 60 per cent 
of the population was protected in this way. Variolation was a craft practised 
by many different castes, not just the Brahmins Holwell identified, and in parts 
of northern India as well as in Bengal. The British themselves took up the 
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practice in Calcutta and elsewhere in the late eighteenth century in the hope of 
protecting themselves against one of the most feared and fatal of all Indian 
diseases. Nor did variolation disappear rapidly after the British introduced vac- 
cination to India in 1 802. As late as 1 850 there were reported to be 42 inocula- 
tors or tikadars (‘mark-makers’) in Calcutta alone and early attempts to outlaw 
the practice or replace it with vaccination met with scant success. 46 However, 
variolation did come under increasing attack from British physicians. In 1831 
Dr W Cameron blamed tikadars in and around Calcutta for recurring epidem- 
ics of smallpox and for spreading ‘falsehoods and ridiculous stories’ about vac- 
cination. The Smallpox Commission of 1850, in comparing variolation to sati 
and infanticide, declared that the time had come to suppress ‘this murderous 
trade’. 47 

More resolute action was taken in the vaccination acts of the 1870s and 
1 880s to outlaw variolation and make vaccination compulsory in such desig- 
nated areas as municipalities and cantonments. But, even in the 1860s, there 
were individuals, such as T. E. Charles, Bengal’s Superintendent-General of 
Vaccination, who argued that the evils of variolation had been exaggerated; it 
was, he believed, rarely the cause of epidemics or of mortality among the inoc- 
ulated, and until vaccination was more widely available it provided the popu- 
lace with a valuable means of protection. He even proposed that variolators be 
licensed and brought under state control. This was unacceptable to die govern- 
ment, but a number of former tikadars were recruited in Bengal in the 1870s 
to carry out vaccination for the state, though the suspicion lingered that diey 
secretly practised variolation instead. 48 Ultimately, by co-opting tikadars and 
oudawing their trade, by making vaccination more widely available and over- 
coming initial resistance to it, the British were able by the close of the nine- 
teenth century to effectively suppress a once widespread practice. 

Variolation was not the only source of resistance to vaccination. Smallpox 
was widely identified widi the Hindu goddess Sitala, whose awesome presence 
was manifested through the disease’s fever and eruptions. A benign outcome 
to ‘possession’ by the goddess was sought through songs, prayers, devotional 
offerings and cooling potions. 49 Although worship of the goddess was not 
integral to the inoculators’ craft, her assistance was often tactfully invoked by 
variolators as they began their work. By contrast, the practice of vaccination 

46 Arnold, Body, pp. 129—33. 

47 W Cameron, ‘On Vaccination in Bengal’, Transactions of the Medical and Physical Society of Calcutta , v 
(1831), p. 387; Report of the Small-Pox Commissioners (Calcutta, 1 850), p. 54. 

48 Bengal Vaccination Report, 1869, pp. 1 — 1 1 ; Arnold, Body , pp. 146—7. 

49 Ralph W Nicholas, ‘The Goddess Sitala and Epidemic Smallpox in Bengal’, JAS, 41 (1981), pp. 
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was seen as ungodly and offensively polluting in its crude transmission of body 
fluids from one individual to another. Belief that Sitala was being defiled or 
assaulted contributed to Indian distrust of vaccination and nurtured rumours 
about die selfish and cynical reasons that motivated British vaccinators and 
their assistants to want to put their ‘mark’ (tika) on Indians. Vaccination, like 
later measures to curb cholera and plague, thus formed an important site of 
cultural resistance to colonial medical intervention. 50 

Nevertheless, from the British perspective smallpox was too dangerous a 
disease to be ignored, and the lives of European soldiers and civilians would 
continue to be threatened unless effective measures of control were intro- 
duced. There was, besides, an initial (if misguided) expectation that Indians 
would welcome vaccination as a product of the cow Hindus held sacred and 
as singular evidence of the magnanimity of British rule. Once Jenner’s discov- 
ery in 1798 of the prophylactic effect of cowpox inoculation was conveyed to 
India in 1 802, Europeans rapidly switched from inoculation to vaccination. 
The initial rejection of vaccination by many Indians was seen by colonial phy- 
sicians as proof of their depravity and perverse ingratitude, their blind adher- 
ence to ‘ancient usage’ and the ‘degrading’ effects of the Hindu religion. 51 
However, as with many another imported technology, the British were gradu- 
ally forced to modify the practice of vaccination to suit local cultural and envi- 
ronmental conditions. Rather than expecting vaccination to be taken up 
voluntarily, the state had to recognise that it would have to bear the main costs 
of its dissemination itself and to create a suitable vaccinating agency. The 
nature of this agency varied from one part of British India to another. In 
Bengal much reliance was placed on public dispensaries and on winning over 
erstwhile variolators to vaccination. In Bombay, by contrast, attempts were 
made to carry vaccination directly to the people. In 1827 the province was 
divided into four vaccination circles, each with its own team of itinerant Indian 
vaccinators, acting under European supervision. The vaccinators visited each 
village in their area at least once a year and gave free vaccination to as many 
children as possible. This scheme was later taken up in Punjab, Madras and 
elsewhere. It also came to be recognised that during certain seasons of the year, 
when heat and humidity turned vaccination marks into ‘foul sloughing sores’, 
vaccination was impractical in India. It took decades of experimentation, too, 
before the quality of the vaccine, much of it initially imported from Britain, 
became reliable in Indian conditions and before sufficient quantities of vaccine 

50 Arnold, Body , pp. 143—4; Frederique Apffel Marglin, ‘Smallpox in Two Systems of Knowledge’, 
in F. A. Marglin and S. A. Marglin (eds.), Dominating Knowledge: Development \ Culture, and Resistance 
(Oxford, 1990), pp. 112—18. 51 Arnold, Body, pp. 134—7. 
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could be produced locally. The abandonment of arm-to-arm vaccination, in 
favour of vaccination directly from calves or using lymph preserved with 
lanolin or glycerine, made vaccination not only more effective, but less coer- 
cive and painful and, without the direct transmission of body fluids, culturally 
more acceptable. By the latter half of the nineteenth century vaccination was 
acquiring influential support from Indian practitioners of Western medicine 
and from prominent members of the Indian middle classes in places such as 
Bombay. 52 

Only once these technical modifications had been made and India was pro- 
ducing sufficient quantities of its own vaccine could the scale of operations 
begin to match the scale of the disease itself. From a mere 3 50,000 vaccinations 
in British India in 1 850, the number rose to 4. 5 million in 1 877, by which time 
there were more than 2,500 full-time vaccinators. By die 1890s the annual 
number of vaccinations had risen to nearly 8 million and by early in the twen- 
tieth century to 9 million. 53 In many provinces between a third and a half of 
all children were being vaccinated; in Bombay the figure was 80 per cent. That, 
however, still left a fifth of all children unprotected and, despite legislation, ini- 
tiated in Bombay in 1877 and taken up by the Government of India in 1880, 
to make vaccination compulsory in designated areas, this left a reservoir of sus- 
ceptible individuals large enough to generate fresh outbreaks of smallpox. 
None the less, in one of the most striking measures of medical intervention 
and one of the most significant modifications of India’s disease environment 
in colonial times, vaccination was beginning by 1914 to make appreciable 
inroads into smallpox mortality. Epidemics were becoming less frequent and 
less intense, and though smallpox had not been ‘conquered’, and remained 
unvanquished until the 1970s, it was a far less important cause of Indian mor- 
tality by the First World War than it had been even fifty years earlier. 

MALARIA AND MEDICAL TOPOGRAPHY 

British attitudes to variolation demonstrated the capacity of Western medicine 
to veer from a degree of borrowing to a direct confrontation with Indian 
medical practices and beliefs. Much of the colonial medical science of the 
nineteenth century, however, directed attention away from cultural engage- 
ments to encounters with the Indian environment. Although in the land of 
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Sitala its cultural context might be strikingly different, as a disease smallpox in 
India was not seen to be very different from smallpox in Europe. By contrast, 
many of the diseases prevalent in India were believed to draw their distinctive 
character, and their exceptional potency, from the peculiarities of the Indian 
climate and landscape, though sometimes, as in the case of cholera, the effect 
of environmental idiosyncrasies - such as die monsoon - were seen to be 
aided and abetted by such peculiar rites and customs as Hindu pilgrimages and 
bathing festivals. Through topographical surveys and accounts of the physio- 
logical and pathological effects of ‘warm climates’, India was defined as an 
exotic space, a dangerous and unfamiliar place, largely unsuited, even in the 
‘temperate’ hill-stations, for permanent white setdement. 54 Although necessar- 
ily obeying the same ‘universal’ laws as in Europe, disease in India appeared to 
function in unfamiliar or extreme ways. The theory and practice of medicine 
had, accordingly, to admit to local ‘modifications’ and these at times opened 
up a significant gulf between colonial and metropolitan medical science. 

The idea that the physical environment exercised a potent influence on 
human health and disease was an ancient one. It could be traced in European 
thought at least as far back as Hippocrates in the sixth century bc, and in India 
a well-established theme of environmental determinism ran through 
Ayurvedic thought and therapeutic practice. 55 Although there is litde evidence 
to show that nineteenth-century British medical writers were much aware of 
this indigenous tradition, they sometimes cited Indian opinion in support of 
their own views as to die healthiness or insalubrity of a given location. Of 
more immediate influence was the role of neo-Hippocratic and environmen- 
talist ideas in eighteenth- and early nineteenth-century Europe, especially fol- 
lowing publication of Montesquieu’s De l’ esprit des lots in 1 748, and the growth 
of medical topography as a way of relating the observed incidence of diseases, 
especially epidemics, to season, vegetation, rivers, marshes and other physical 
or environmental factors. 56 

In their accounts of the diseases of seamen, visiting fleets and coastal sta- 
tions, early medical accounts of India, even as late as the 1790s, reflected the 
external, essentially maritime, nature of British contact with India. 57 After 
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about 1800, however, as British rule became more established, physicians 
began to compile more systematic accounts of the diseases of India and to 
relate diem to the experience of die West Indies and other ‘warm’ or ‘tropical’ 
climates. Of particular significance in its dual emphasis upon climate as a 
source of disease and the vulnerability of Europeans in the tropics was James 
Johnson’s The Influence of Tropical Climates, More Especially the Climate of India, on 
European Constitutions , first published in 1813. This long remained a highly 
regarded text, a revised edition appearing as late as 185 6. 58 Physicians with 
greater Indian experience than Johnson were by diis time applying ideas of 
medical topography derived initially from Europe and the West Indies to their 
unfolding knowledge of India’s diseases and the manner in which these 
affected Indians as well as Europeans. From the late 1820s the Transactions of 
the Calcutta Medical and Physical Society (and, later, its Bombay namesake) 
carried a steady stream of articles on medical topography, most compiled, like 
the geological surveys of the period, during official tours of duty or in the 
course of military marches. Along with more comprehensive accounts of the 
diseases of Madras and Bengal, these constituted a preliminary mapping of 
India’s disease environment, especially for the broad category of ‘fevers’ (most 
of which were probably attributable to malaria). 

In the 1 820s James Annesley of Madras argued that medicine in India could 
be put on a ‘rational footing’ only if due attention were paid to climate, season 
and the geographical distribution of disease. His own ‘topographical and sta- 
tistical reports’ on the Madras Presidency were a preliminary attempt to put 
this idea into practice. 59 In 1835 James Ranald Martin in Calcutta won govern- 
ment approval for a series of local medico-topographical reports, which 
extended and systematised die work of earlier surveys by men such as Francis 
Buchanan. Martin’s own Notes on the Medical Topography of Calcutta in 1837 
helped define the genre, and was closely followed by such texts as John 
M’Cosh’s Topography of Assam (1837) and Robert Rankine’s Notes on the Medical 
Topography of the District of Sarun (1839). Works of this kind continued into the 
latter half of the century when diey were superseded by the district gazetteers. 
The broad approach they adopted, encompassing geology, climate, vegeta- 
tion, diet, disease and indigenous medicine, reflected the breadth of the sur- 
geons’ scientific interests but also made medicine central to the investigation 
and representation of die Indian environment. As befitted a medical agency 
so closely tied to military needs, data about disease in the army (along with the 

58 On Johnson’s influence, see Mark Harrison, ‘Tropical Medicine in Nineteenth-Century India’, 
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jails) provided one of die few sources of information available to medical sta- 
tisticians like Annesley. Equally, one of the principal uses of medical topog- 
raphy was to seek ways to curb high levels of mortality and morbidity among 
European troops by relocating barracks or directing troop marches away from 
notoriously unhealthy swamps and jungles. Medical topography was instru- 
mental, too, in the reconnaissance of upland India, from the Nilgiris to the 
Himalayas, in the search for sanatoria for sick and disabled troops and for 
European civilians anxious to escape die heat and diseases of the plains. 60 
Although much attention was directed to diseases that constituted a threat to 
European health, medical topography also brought to light information about 
disorders that rarely affected Europeans and whose connection with environ- 
mental factors remained unclear. A notable example of tiffs was the discus- 
sion of goitre in the Himalayas, including work by the surgeon-geologist John 
M’Clelland incorporated into his Medical Topography of Bengal and the North- 
Western Provinces in 1859. 61 

The medical investigation of climate and topography helped fashion a new, 
more censorious, attitude to India. This was nowhere more so than in relation 
to Bengal, which only decades earlier had been seen as a land of remarkable 
abundance, an Indian Eden. The famine of 1770, the subsequent epidemics of 
cholera and malaria, and the decline of the indigenous textile industry all con- 
tributed to increasingly negative representations of Bengal, but medical topog- 
raphy, too, cast its dismal pall over the province. Invoking the miasmatic 
understanding of disease then current, E P. Strong in the 1830s admitted he 
could not explain exactly how ‘malaria’ was formed but had no doubt it was 
‘produced most abundantly in all those parts of Bengal which are not cleared 
of jangal [jungle], drained, and kept clean’. Even around Calcutta, there were 
all die ‘essentials necessary for the formation of malaria’ - ‘lakes, marshes, 
gardens crowded with trees. . . . stagnant water, filthy pools, and low grass 
jangals of every kind’. Aided by the ‘natural heat and moisture of die climate’, 
these generated a constant supply of the malaria ‘poison’. When, in addition, 
‘unnatural or meteoric changes of the climate’ occurred, or there were ‘unnat- 
ural inundations of sea, or river water’, ‘disease and death scourgefd] the 
land’. 62 In his account of Dacca in 1840, James Taylor identified similar envi- 
ronmental influences that made the countryside ‘abound with malaria’. The 
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sickly season started as the annual floods receded in September, and from then 
until late November malaria was at its height, leaving some localities so badly 
affected that the inhabitants existed ‘in a state of perpetual fever’. The effects 
on the inhabitants of ‘this gloomy region’, with its ‘noxious atmosphere’, were 
evident in their ‘sallow, cadaverous looks, tumid bodies and shrunk emaciated 
limbs’. 63 Twining, too, situated Bengalis in a morbid landscape, contrasting 
their physique with that of the inhabitants of northern India, whom he con- 
sidered ‘a stronger and more hardy race’. He attributed this difference in part 
to the Bengalis’ rice diet, but also to ‘the climate which is damp and unfavour- 
able to health, die rainy season being prolonged, and the atmosphere contam- 
inated by exhalations from swamps and districts intersected by rivers and 
creeks’. 64 

These negative medical representations of Bengal and Bengalis were further 
intensified by die spread from the mid- 1850s of ‘Burdwan fever’, a prolonged 
epidemic (most likely to have been malaria) which caused heavy mortality and 
provoked renewed pessimism about rural Bengal. 65 The annual reports of the 
provincial sanitary commissioners and the decennial census reports from 
1871-2 onwards gave detailed and depressing evidence of the destruction 
wrought by malaria. It was not just the large numbers of dead that attracted 
comment, but the many more who were incapacitated by die disease. Malaria 
was represented as an ‘emasculating’ disease that threatened reproduction, ren- 
dered individuals weak and sickly, and so accentuated the division, already 
entrenched in colonial ideology and practice, between the ‘manly’ and ‘martial’ 
races of the north and northwest and the ‘effeminate’ Bengalis. 

It is barely necessary to sample this medico-ethnographical discourse to 
understand the authority medicine brought to colonial representations of race 
and why Bengalis themselves internalised such representations in seeking to 
explain dieir own physical and political weakness. In 1889 Bengal’s Sanitary 
Commissioner calculated that ‘malarial fever’ was responsible for three-quar- 
ters of all mortality in the province, amounting to almost 1 million deaths a 
year. He urged the local authorities to do more to combat this menace so that 
in time those ‘wretched beings of sallow and ghastly countenance, looking 
twice their real age, with attenuated frames, shrunken limbs, [and] muscles thin 
and powerless’ would be replaced by ‘men well-knit, with their muscles devel- 
oped, and their vital organs sound - altogether powerful, vigorous, healthy and 
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happy’. 66 Four years later the Census Commissioner, C. J. O’Donnell, painted 
an almost apocalyptic picture of the desolation caused by malaria. From 
Calcutta north virtually to Darjeeling there existed ‘a large area of decaying or 
nearly stationary population’. In one district ‘the spectacle of whole villages 
depopulated by a brooding mortality’ was ‘almost universal’; in another ‘ruined 
houses and abandoned sites were everywhere visible’. The effects of fever were 
so widespread that ‘the sickly physique’ had become ‘the ordinary physique’. 67 
Year by year, added L. S. S. O’Malley in 191 1, malaria was ‘silently and relent- 
lessly at work’. Not only did it ‘diminish the population by death’; it reduced 
‘the vitality of the survivors’, sapping their ‘vigour and fecundity’. 68 

In the face of such insistently negative representations, and all the statistics 
and medical testimony that supported it, it is not surprising that middle-class 
Bengalis adopted a gloomy view of their environment and its human conse- 
quences. Echoing the environmental determinism of the English historian H. 
T. Buckle, the civil servant and historian R. C. Dutt remarked of Bengal in 
1873: ‘All those physical causes which enfeeble and enervate, and make man 
incapable of having mastery over Nature, are found to exist and work in this 
country to an alarming extent.’ 69 In 1876 a Bengali doctor, Gopaul Chunder 
Roy, published his own mournful account of ‘Burdwan fever’, and his funereal 
images were repeated again and again in Bengali writing over die next fifty 
years. 70 In the wake of the census reports of 1891 and 1901, the view became 
widespread among middle-class Bengali Hindus that theirs was a ‘dying race’, 
decimated by malaria, while the Muslims of eastern Bengal, where malaria was 
less prevalent, continued to multiply. This powerful association of disease with 
race and religion was influentially articulated by an Indian IMS officer, U. N. 
Mukherji in 1909, and became one of the issues behind mounting 
Hindu— Muslim tension in Bengal, though in the ensuing debate factors other 
than malaria (such as diet and marriage customs) were also adduced to explain 
why Muslims were a more ‘vigorous’ race and were gaining a demographic and 
political advantage over Hindus. 71 

Of course, malaria was more than a matter of racial representation. 
Although die cause of malaria remained elusive until Ross’s research in the 
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mid- 1 8 90s revealed the link between die malaria parasite, mosquitoes and 
human infection, during the course of the century a vast amount of material 
about the diagnosis, treatment, prevention and distribution of the disease was 
assiduously assembled and used, at times, to practical effect. For all its errone- 
ous assumptions, even miasmatic theory had a value in prompting the reloca- 
tion of human habitations away from malarial sites or in raising questions 
about the healthiness of colonial irrigation and railway-building projects. As 
early as the 1 850s T. E. Dempster was able to demonstrate a connection 
between malaria and the spread of canal irrigation. He also devised the ‘spleen 
index’, a reliable guide to the intensity and distribution of the disease. 72 But the 
history of malaria and its close association with medical topography were no 
less important in informing British and Indian attitudes towards environment, 
health and race, and in establishing the authority of medicine in representa- 
tions of the self and the other. 

CHOLERA: ENVIRONMENT, ARMY AND PUBLIC 
HEALTH 

Like malaria, cholera was one of the most formidable diseases of nineteenth- 
century India. It caused in the region of 1 5 million deaths between 1817 and 
1865, and yet, until the end of die century, its origins remained obscure. When 
a devastating epidemic of the disease broke out in the Jessore district of Bengal 
in 1817, spread throughout South Asia and, a decade later, invaded the West, 
many European observers believed that they were witnessing the birth of a 
new disease. However, there had been outbreaks of this, or a very similar 
disease, in India over the previous forty years, and epidemics recorded centu- 
ries earlier by the Portuguese and Dutch may also have been of cholera. But 
the fact that cholera was specifically identified with India made it a matter of 
particular concern to doctors there. The scale of die mortality involved, the 
speed with which the disease spread and the apparent randomness with which 
it chose its victims made this one of the most feared, but least explicable, dis- 
eases of the nineteenth century. 

There was little consensus among medical writers in India as to how cholera 
was caused or transmitted. Early hypotheses linked cholera to ‘atmospheric 
vicissitudes’, such as heavy downpours of rain or a sudden fall in temperature, 
or, like malaria, to miasmatic factors, such as the ‘poisonous emissions’ and 
‘pestiferous exhalations’ from rotting vegetation, crowded habitations and 
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human ‘filth’. James Jameson was one of the first to point to atmospheric dis- 
turbances in his account of the 1817 outbreak, but he saw these as ‘accessory’ 
factors rather than a specific cause. 73 As the ‘father of Indian cholera litera- 
ture’, his work had an enduring influence on subsequent writers in India and 
this possibly explains why so many of them clung to climatic or environmen- 
tal explanations long after these had been jettisoned in Europe. But, as with 
malaria, theories of cholera aetiology and transmission revealed a sustained 
determination by colonial India’s medical establishment to situate disease in 
the idiosyncrasies of Indian climate and topography (and culture), even when 
the absurdity of this was pointed out by doctors in Europe, who were con- 
fronted with epidemic cholera in their own towns and cities. Cholera 
exemplified the localist contention, spelt out by Morehead in 1838 and 
repeated with approval by Sir Joseph Fayrer more than forty years later, that 
‘disease in India is not disease in England’. 74 Distancing India from Europe in 
this way was a measure of die almost hypnotic strength of Western physicians’ 
engagement with what they understood to be die distinctive nature of the 
Indian environment. It also established a defiant camaraderie among doctors, 
who, as professional exiles from Europe, were anxious to assert their own 
authority by arguing that only those who knew India from years of hard- 
earned personal experience could possibly pronounce upon the nature of its 
diseases or devise measures appropriate to dieir containment. 

One explanation advanced in the second half of the century was diat 
cholera epidemics in India were related to the passage of the monsoon, a view 
particularly advocated by the Government of India’s Statistical Officer, James 
L. Bryden, in 1869. Sceptical that cholera could be transmitted by contami- 
nated water, as proposed byjohn Snow in London, Bryden argued that human 
agency mattered less than meteorology. He used extensive statistical data to 
support his claim that the prevailing winds determined the direction and extent 
of cholera epidemics in India: ‘The highways by which cholera travels are, in 
this country, aerial highways, and not routes of human communication.’ The 
pattern of cholera outbreaks could thus be confidently attributed to ‘the 
special physical geography of Hindustan’ and the ‘perfection of the regularity 
with which the seasons come forward year after year’. 75 

Alternative — or supplementary — explanations were not entirely lacking. It 
came to be recognised that humans played some part in the spread of the 
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disease, even if it could not be established exacdy what. Focusing on the pecu- 
liarities of Indian religious culture as much as on its physical environment, 
Hindu festival sites and pilgrimage routes were identified as one of die primary 
means by which cholera epidemics were, if not generated, then at least widely 
disseminated. Epidemic outbreaks coinciding with the twelve-yearly Kumbh 
Mela, or bathing festival, at Hardwar in 1 867 and again in 1 879 were taken to 
exemplify this lethal connection. Puri in Orissa, Pandarpur in Maharashtra and 
several pilgrimage sites in south India were similarly implicated. 76 In another 
important link to social and environmental factors, famine was also identified 
as having a critical role in the spread of the disease. W R. Cornish, the Madras 
Sanitary Commissioner, demonstrated with respect to die famines of 1 866 and 
1876-8 that the ‘abnormal conditions’ to which the malnourished, migrant 
poor of tire countryside were exposed, the dearth of clean water and proper 
food, and their congregation in insanitary towns and relief camps made them 
particularly vulnerable to cholera as well as being agents in its wider dispersal. 77 

But Bryden’s meteorological arguments and the belief in the local causes of 
cholera outbreaks enjoyed the overwhelming support of die Government of 
India’s Sanitary Commissioner, J. M. Cuningham. He argued, as in the case of 
the 1879 Hardwar outbreak, that pilgrims fell prey to cholera because their 
fatigue and privations made them ‘specially prone’, not because they carried 
contagion from place to place. He believed that cholera was probably caused 
by an ‘aerial miasma’ or generated by some obscure condition of the air or soil, 
or possibly both together. 78 Although supporting the need for local sanitary 
measures, Cuningham denied die value of wider measures to control fairs and 
pilgrimages, a view that the Government of India, wary in die wake of the 1857 
uprising of interfering in Indian religious practices, was predisposed to accept. 
It also suited the government that Cuningham opposed the sanitary cordons 
and quarantine measures that other European states demanded but that the 
British opposed as an unwarranted constraint on the freedom of trade. As long 
as he remained in office, Cuningham (who retired in 1884) used his authority 
to smother criticism and suppress contagionist views. 79 

In one of the first investigations of its kind in India, T. R. Lewis of the Army 
Medical Department and D. D. Cunningham of the IMS were deputed in 1868 
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to examine the aetiology and spread of cholera in India. They used the latest 
laboratory techniques, including microscopy, but failed to break away from the 
dominant belief in local causes. They concluded that human agency alone 
could not explain the peculiar distribution and periodicity of the disease. The 
cholera ‘poison’ developed neither in water nor in the human body, but in the 
soil, a medium that was in turn influenced by climate and by seasonal variations 
in rainfall and humidity. Cholera, they concluded, had ‘as good a claim as 
malarial diseases to a telluric origin’. 80 Another medical officer, H. W Bellew, 
who conducted his own statistical investigation into cholera in the 1 8 80s, sim- 
ilarly rejected contagionist theory, seeing instead ‘a fixed relation between 
cholera and special climatic conditions’. 81 Even when in 1 8 84 the German bac- 
teriologist Robert Koch identified the comma bacillus as the cause of cholera 
and located it, under die very noses of die Indian medical establishment, in a 
water tank (reservoir) in Calcutta, it was several years before his explanation 
gained general acceptance in India, so entrenched was the belief in environ- 
mental causes and influences. 82 

Although cholera caused enormous mortality and suffering among the pop- 
ulation at large, it was seen to have a particularly severe impact upon European 
troops in India, and diis military consideration was one of the main incentives 
for its intensive investigation and the prolonged quest for effective counter- 
measures. Between 1818 and 1854 more than 8,500 British soldiers were 
reported as having died of cholera, and recurrent outbreaks were a major 
factor in raising the average annual mortality among white troops during the 
period to a staggering 69 per 1,000. The military’s affliction swelled to crisis 
proportions in 1861 with a fresh eruption of cholera in northern India: nearly 
2,000 British soldiers, their wives and children were attacked, and about two- 
thirds of them died. The shock of this mortality and fears for the future health 
and security of the British Army in India (its importance enhanced by the 
increased number of British troops stationed there after the Rebellion of 1 857) 
forced the authorities to take seriously the question of how to control 
cholera. 83 Even before that, high mortality among British troops in India had 
caused growing concern. In the wake of sanitary reform in Britain and follow- 
ing vigorous lobbying by Florence Nightingale, a Royal Commission was 
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appointed in 1859 to enquire into the sanitary state of the army in India. The 
appointment of the Commission was an important precedent, die first of 
several similar bodies appointed over the next eighty years to investigate and 
report on such matters as plague research, irrigation, industrial development 
and agriculture. The demise of the Company exposed India to direct British 
scientific scrutiny and gave metropolitan experts such as William Farr, Britain’s 
leading medical statistician and a member of the 1859 Commission, a greater 
influence over Indian policy. Unlike most of its successors, however, the san- 
itary Commission did not visit die subcontinent, though it did take evidence 
from old India hands like Martin. 

But not all the reforming infiuences came from London, nor were they 
solely directed towards the preservation of European health. Ideas of state 
medicine and sanitary reform had been circulating in India for decades. Some 
doctors were beginning to regard improved public health as one of the funda- 
mental duties of a modern, civilised state; odiers, more pragmatically and with 
an eye to attracting official support, stressed the benefits to the colonial regime 
of presiding over a healthier, and hence more stable and productive, popula- 
tion. In a work ostensibly devoted to European health, Martin called in 1856 
for a system of state medicine that would promote ‘increased security of life 
and property’ through ‘sustained and organised investigation, by competent 
persons, of all those agencies and circumstances, moral and physical which 
deteriorate, through local or general influences, the public health’. 84 

When the Commission reported in 1863, it duly gave priority to sanitary 
measures designed to improve white soldiers’ health, but recognised that the 
danger from epidemics was shared by Europeans and Indians alike. Britain, it 
averred, had a moral obligation to help its Indian subjects by giving diem the 
benefits of Western civilisation, and among these sanitation was one of the 
most prized. As Nightingale saw it, ‘The next great work ... is sanitary reform 
in India’, and since in India ‘government is everything’ that required greater 
and more determined action on the part of the colonial state. 85 In 1864, after 
further pressure from London, a sanitary commission was appointed for each 
Indian province, replaced in 1866 by provincial sanitary commissioners. In 
theory, this marked a vital stage in the emergence of state responsibility for 
public health in India, and suggested the importance, as in Britain, of cholera 
in impelling sanitary reform. But the immediate results were most evident in 
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the army, where, due to better hygiene and sanitation rather than improved 
medical treatment, mortality among white soldiers fell steadily over die next 
thirty years and by 1 899 had sunk to under 1 5 per i,ooo. 86 Among the Indian 
population, however, cholera mortality remained devastatingly high: in 1900, a 
severe famine year, over 800,000 deaths from cholera were recorded. Despite 
Nightingale and Martin, the colonial state was unwilling to shoulder the 
financial and political responsibility for wide-ranging public health measures. 
The sanitary commissions were ‘purely investigative and advisory bodies’; the 
commissioners who replaced them, too, were merely advisers with no execu- 
tive powers of their own. 87 As the form and content of the sanitary commis- 
sioners’ annual reports reveal, the health of the army remained the greatest 
priority, and commissioners lacked the financial resources and technical staff 
that would have enabled them to develop effective public health programmes. 
Instead, responsibility for public health was largely relegated to the municipal 
councils and local boards that were coming into existence in India in the 1880s. 
These bodies, too, lacked the funds, the trained medical personnel and sanitary 
staff, and often the political will to carry out expensive and technically demand- 
ing sanitation schemes. 

By the 1890s the colonial government faced mounting criticism for its 
failure to provide an effective health system for India. Although significant 
advances had been made in the health of British (and, latterly, Indian) soldiers, 
the country as a whole was entering a period of severe epidemic mortality, ‘a 
woeful crescendo of death’ caused by successive bouts of cholera, plague and 
malaria, which pushed the death rate in India above 40, and briefly even 50, per 
1,000. Successful public health policies, Ira Klein has argued, ‘would have 
shielded the populace from epidemics’. Instead an ‘imperfect understanding of 
illnesses, financial strains, rural poverty, and weak municipal laws on sanitation 
all resulted in a tatterdemalion public health movement’. 88 Medicine and public 
health in India had fallen far behind Europe and North America and had failed 
to cope with the health problems produced by rural poverty and famine, by 
urban growth and spreading slums, and by the disease-generating effects of 
railways and canals. Public health and sanitation, Klein concludes, were ‘the 
ugly ducklings of a civil service which rewarded political and military compe- 
tence . . . far more highly’. 89 
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WOMEN, MISSIONS AND MEDICINE 

The state was not the sole patron of Western medicine in India, nor its only 
agency, though for much of the nineteenth century it remained the dominant 
presence. Christian missions, too, saw great potential value in medical work, 
and their involvement in medicine, specifically in women’s medicine, is a 
reminder of the way in which medicine could also serve and inform wider 
agendas of religion and gender. Missionary involvement in the medical field 
began soon after the lifting of the Company’s ban on Christian missionaries in 
1813. From the 1830s, the London Missionary Society in south India began to 
take up medical work as part of its evangelising activity, believing that medi- 
cine could ‘open a wide and effectual door into the hearts and minds of the 
natives’, if only because medical aid was ‘one of the very few forms of help 
which the Hindu is at liberty to receive’. 90 But medicine brought male mission- 
aries disappointingly few converts, and, initially through the involvement of 
their wives and daughters, they began to see die possibility of using women 
nurses and doctors as a more effective agency. Medicine was one of die few 
scientific and technical fields open to women in nineteenth-century India, as 
in the West, partly because women were seen to have a natural proclivity for 
caring for and nursing die sick, but also because, in the Indian context, diey 
were thought to be able to penetrate the ‘dark’ recesses of the hitherto unco- 
lonised zenana (women’s quarters), gain an influence over the women of the 
household, and dirough them reach dieir husbands and sons. 91 

In the 1850s the Zenana Bible and Medical Mission began sending women 
missionaries and later ‘lady doctors’ to die women’s quarters of Hindu and 
Muslim households. The Delhi Female Medical Mission, a branch of the 
Society for the Propagation of the Gospel, began work in 1 867; two years later, 
in 1869, the American Methodist Episcopal Mission sent Clara Swain to 
Bareilly, die first fully qualified woman medical missionary to be employed in 
India, and opened the first hospital exclusively for women and children in 
India. Fanny Buder, one of the first cohort of students at the London School 
of Medicine for Women, arrived in India in 1880 on behalf of the newly 
formed Church of England Zenana Missionary Society. 92 The opening up of 
medical education for women in the West (combined with the relative paucity 
of posts available to them there) facilitated the recruitment of medical women 
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for India in die second half of die century. Because it was widely believed diat 
social taboos prevented male doctors (especially white male doctors) from 
treating Indian women, particularly those from the higher castes and classes, 
India offered women doctors a promising field of employment. Although 
medical education was slowly opened up to women in India (beginning with 
Madras Medical College in 1 875), early recruits were drawn disproportionately 
from the Europeans, Eurasians, Parsis and Indian Christians; relatively few 
high-caste Hindu and Muslim women qualified as doctors before 1914. 93 
Private schemes, like the one launched in 1883 by an American businessman, 
George A. Kittredge, and his Parsi associates, brought a small number of inde- 
pendent women doctors to India, including Edith Pechey, die chief physician 
at the new Cama hospital for women in Bombay. But the main initiative 
remained with the missionary societies. The task of their women doctors was 
to effect a ‘double cure’ - the healing of spiritual as well as physical ‘disease’. 94 
In addition to domiciliary visits to purdah households, they worked in the 
growing number of dispensaries and hospitals for women and children. By the 
1 890s, tli ere were at least fifty women missionary doctors from various denom- 
inations, representing two-thirds of all female physicians in India at the time. 
By the late 1920s their number had risen to around 1 50 and mission hospitals 
for women constituted more than half of all such hospitals in India. The first 
medical school for women, opened at Ludhiana in Punjab in 1894 as the 
Women’s Christian Medical College, was also designed to train Indian women 
as medical missionaries. 

But the state did not remain entirely absent from the women’s medical scene. 
In 1885, at the prompting of Queen Victoria, the Vicereine, Lady Dufferin, 
launched the National Association for Supplying Medical Aid to the Women 
of India. The Association sought to recruit qualified white women doctors, 
nurses and midwives to work in India, to give medical relief through hospitals, 
wards and dispensaries exclusively for women and children, and to educate and 
train Indian women for the medical profession. The setting up of the Dufferin 
Fund has long been seen as a turning-point in the history of Western medicine 
in India: while increasing women’s access to medical facilities and bringing 
them medical relief, it also widened its own hitherto constricted social param- 
eters and contributed to the marked surge in the number of patients attending 
hospitals and dispensaries in the closing decades of the nineteenth century. 
The Dufferin Fund also stimulated other initiatives in women’s health and 
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medical education, including die establishment of an all-India women’s 
college, named after another vicereine, Lady Hardinge, at Delhi in 1916. 
Although criticised at the time by nationalists for favouring white women 
doctors, the Fund provided unique opportunities for Indian as well as 
European women to enter, and advance their careers in, die medical profes- 
sion. But it has also been seen in a far more critical light. Not only is it said to 
have had a ‘limited’ impact on women’s health (because of its small number of 
medical staff and its widely scattered facilities); it was also ‘a lucid example of 
British paternalism in India’. By stereotyping Indian women as being intrinsi- 
cally ignorant, backward, oppressed by their own menfolk and dependent on 
European initiative for their moral and physical well-being, the Fund consti- 
tuted (so Maneesha Lai has argued) die single most important factor in the 
‘institutionalisation of gender’ in the history of colonial medicine in India. 95 

A further drawback to the Dufferin Fund was that, despite its independent, 
philanthropic status, it remained perilously dependent on state favour. 
Founded by a vicereine, blessed by the Queen-Empress, run largely by officials 
and their wives, the Fund was inevitably tied institutionally and politically to 
the colonial power. But die state was reluctant to take on direct responsibility 
for women’s health, and this left the Fund in a curious limbo between govern- 
ment aid, private philanthropy and missionary medicine. By 1910 the Dufferin 
Fund had 13 provincial branches, 140 local committees, and 160 hospitals, 
wards and clinics under its charge, but it was also in deep financial and admin- 
istrative difficulties and could not survive without closer association with the 
state. Having earlier rejected calls for a women-only service, the Government 
of India finally relented and in 1914 authorised the setting up of the Women’s 
Medical Service, financed through a state subsidy to die Dufferin Fund of Rs 
370,000 a year. The new service was considerably smaller than the IMS, begin- 
ning with a cadre of 25 in 1914, rising to 44 (and a reserve of eight) in 1927, 
compared with tire nearly 8oo-strong IMS. Moreover, since its duties were 
confined to the care of women and children, it was entrusted with a far more 
limited range of medical and administrative responsibilities than the IMS. 

The ‘colonising’ of women as medical subjects was not confined to the 
efforts of Christian missions and the Dufferin Fund. Recent scholarship has 
revealed two other areas in which the medical profession laid singular claim to 
authority over women’s bodies. The first of these, as an adjunct to military 
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medicine, concerned die creation of ‘lock hospitals’, for the confinement and 
treatment of prostitutes suspected of harbouring venereal diseases, at canton- 
ments throughout India. Begun around 1805, these hospitals were officially 
suppressed in 1833, but reinstated in 1868 under the Contagious Diseases Act, 
before being technically repealed again in the 1880s but covertly continuing 
under new cantonment acts. It is striking that, at a time when few medical facil- 
ities existed for women, or even for the Indian public at large, the perceived 
medical and disciplinary needs of die army - to protect British troops from an 
infection supposedly spread by Indian prostitutes and to reduce high levels of 
hospitalisation from venereal disease among the white soldiery - could give 
rise to such wide-ranging medical powers in the cause of medically disciplin- 
ing Indian women. 96 It has been argued that the impact of the Contagious 
Diseases legislation in India went still further, introducing, beyond the perim- 
eters of the cantonments themselves, ‘a new form of bodily regulation’, in 
which the ‘moral division between respectable and unrespectable women in 
India began to be detached from a sacred social hierarchy and became, instead, 
expressed through Western medical metaphors of health and disease’. 97 

A second area of medical intervention centred on moves to reform Indian 
midwives {dais) or, alternatively, replace them with Western-trained midwives. 
In die second half of die nineteenth century, dais came to be portrayed as 
‘wizen hags’, whose ‘barbaric’ and ‘primitive’ practices brought suffering and 
death to women in childbirth and drove infant mortality to horrendous levels. 
The issue of midwifery seemed, like the activities and pronouncements of the 
Dufferin Fund (and of Western medicine in nineteenth-century India in 
general), to pit a progressive, humane West against a cruel and backward East; 
the dai thus became ‘a symbol of [Indian] superstition and dogged resistance 
to change’. 98 And yet, at the same time, it is possible to see the attack on the 
dais and attempts to reform Indian obstetrics as more than an aggressive, one- 
sided act of cultural imperialism - not least because it had many Indian sup- 
porters. In Calcutta, as in Punjab, and doubtless in many other of the cities and 
provinces of India, the physical management of childbirth was beginning to 
change as a result of the increasing influence of Western ‘medicalisation’, and 
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so, too, were wider perceptions of women and reproduction." As in the dis- 
cussion of race and malaria alluded to earlier, or in the controversy over die 
Age of Consent Bill of 1891, 100 die ideas and authority of Western medical 
science, mediated through various religious and social reform movements, had 
by the late nineteenth century become an integral and intiuential part of Indian 
debates about gender, class, community and nation. Western medicine in India 
was no longer merely a colonial project. 
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CHAPTER 4 



TECHNOLOGIES OF THE STEAM AGE 



It is a well-established convention to see the nineteenth century as an age of 
innovative steam technologies, developed first in Europe, then diffused to 
other regions of the globe. In an era characterised in terms of ‘a massive trans- 
fer of technology from the West to Africa and Asia’, and with colonialism as 
a convenient conduit, India has often been taken to exemplify the momentous 
scale and impact of this process . 1 But although the transfer of technology 
argument duly highlights the importance of exogenous innovation and the role 
of technology as a ‘tool of empire ’, 2 it can easily become an excessively one- 
dimensional idea, stressing the dynamism of the West but ignoring the context 
in which new technologies were employed. Technologies are seldom discrete 
bodies of knowledge, transferable wholesale, without emendation, from one 
society to another. Technological transfers are more likely to take the form of 
a ‘dialogue’ rather than a simple process of diffusion or imposition , 3 and this 
was especially the case in India, which had a wide range of existing technolo- 
gies and a physical and social environment far removed from that of Europe. 
Equally, it needs to be recognised that under colonialism the dissemination of 
new technologies was constrained and conditioned by the partisan nature of 
political and economic control. Colonial rule interrupted the ‘inventive 
exchanges’ India had formerly had with its Asian and Indian Ocean neighbours 
and created instead a near-monopoly of technological dialogue with and 
through die West, and, primarily, widi Britain itself. State power was used to 
promote technologies that served die regime’s military, economic or ideologi- 
cal needs while restricting Indian access to technologies that might harm met- 
ropolitan interests. Denial was often as important as diffusion in shaping the 
technology of colonial India. 

A further reservation about the impact of technological transfers from the 
West arises from the survival and adaptation of pre-steam technologies. In 
many instances, seemingly competing technologies — the old and new in agri- 
culture, textiles, transport and labour - nesded side by side, enjoying a relation- 
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ship that was more synergistic than antagonistic. Despite the tendency of some 
scholars to see die technology of the age as having a simple, unequivocal 
message, equating steam power with progress and engines with empire, in 
India the new technology was die bearer of mixed messages. The meaning 
attributed to steam technology by Western minds was not necessarily that com- 
municated to Indian observers and participants, and among Europeans and 
Indians alike there were doubts about the desirability of modern technology 
and its suitability for India. The social and political cost of technological 
change remained a continuing source of debate and raised awkward questions 
about die meaning and value of India’s modernity. 

TEXTILES, TECHNOLOGY AND TRADITION 

The history of India’s cotton textile industry has often been taken as the most 
critical illustration of how steam supplanted craft production. Nationalist 
writers attributed the precipitous decline of traditional modes of textile man- 
ufacture in the early decades of the nineteenth century to competition from 
British cotton mills, which first cut off India’s export markets and then flooded 
India itself with cheap goods against which handloom production could not 
compete. The result was to drive impoverished weavers (along with other dis- 
placed artisans) into the already crowded ranks of agricultural labourers. 
Through poverty and pressure on die land, this process of ‘de-industrialisa- 
tion’ was seen as having contributed to the devastating famines of the nine- 
teenth century. Even the rise of India’s own mill industry after 1850 failed to 
provide an adequate alternative source of employment. By 1914 cotton was 
one of India’s leading industries in terms of the capital invested and the 
number of mills and workers employed, but it was an industry plagued by tech- 
nological backwardness and constrained by foreign competition. 4 

Recent scholarship has, however, amended this interpretation in a number 
of ways. There is no doubting that a major process of technological change 
occurred, or that its form owed much to outside influences. The majority of 
textile mills in India followed British designs and housed British machinery. 
More than 90 per cent of the textile machinery for cotton and jute mills 
imported into India between the 1850s and 1930s came from Britain, particu- 
larly from Lancashire, and between 1905 and 1939 alone this trade was worth 
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